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Abstract 
The thesis examines the nature and effectiveness of the communications system 
by which infonnation about science reaches those not professionally involved 
with the subject. The range and diversity of individual engagements with science, 
has been explored, as have the links between such engagements and people's 
other non-professional activities and objectives. 
A key element in the study has been the development of a questionnaire that can 
capture such engagements. The variables measured through the questions range 
from mental images of science, through the nature of interest in science, to 
particular behaviours such as recycling, use of scientific equipment, and sources 
of news and detailed infonnation about science. Data collected using the 
'questionnaire in a particular situation revealed a number of interesting 
correlations between variables. A subsequent factor analysis fonned the basis for 
a small number of measures that could distinguish between characteristic types 
of engagement with science. Such measures can identify those who are 
disempowered with respect to and in a sense 'socially excluded' from science. 
The questionnaire is shown to be a useful tool that could be developed for further 
research including international comparisons and assessing how to meet the 
specific infonnation needs of individuals or groups. 
How non-scientists engage with science ,is furthered explored through views 
obtained in structured intervi~ws '-and foc:us ir~u:ps.;1t is shown that generally 
positive views of the contribution science makes to ~ociety may overlie negative 
personal experiences ofleaTIling science ~d perceiyed shortcomings in the 
provision of infonnation relevant to particular issue's. Generally speaking, people 
who have had positive and involving personal experiences with science are more 
willing and better equipped to obtain, evaluate and use scientific infonnation. 
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Preface 
The theme of this thesis, lay empowennent in science, involves an exploration of 
how science figures in the lives of non-scientists. 'Empowennent in science' is 
taken to involve three aspects with regard to scientific research: availability of 
access to appropriately presented infonnation about it, involvement and/or 
participation with it, and control over its scope and use. In connection with 
professions, such as the clergy, the word 'lay' refers to people who are not 
qualified professionals. Here word 'lay' is added to indicate that the project will 
look primarily at people who are not professionally involved with science, and 
ask to what extent such people aspire to, can and do possess such empowennent. 
Investigating people's lives is an enterprise that is shared by many different 
research traditions across the humanities and social sciences. While not being 
able to draw on all of them explicitly, it is hoped that due acknowledgement has 
been accorded to those to which the work recorded herein is indebted. Chapter 1, 
Background, outlines some of the intellectual sources which underlie the 
questions to be addressed: these include social psychology, philosophy and 
sociology of science, political philosophy and sociology, and sociology of 
knowledge. It then moves towards a fonnulation of the problem and a model 
drawn from discipline of information science, and draws attention to the idea of 
communication as a key element in the fonnation of self-image and the 
generation of affect. It then sets out the aims and objectives of the project. 
Chapter 2 surveys quantitative literature in the public understanding of science, 
and counterpoints it with other studies, mainly taken from studies of attitudes to 
and practices concerning the environment. The criterion for the inclusion of 
papers is their relevance to the nature and effectiveness of communication 
between the science system and the public domain. Chapter 3 is a more 
discursive discussion of qualitative research. The material here is more explicitly 
organised around the theme of science and society as a communications system. 
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Chapter 4 reviews some of the literature whose results are reported in Chapters 2 
and 3 from a methodological point of view. The discussion leads on to the choice 
of methodology for this particular project. 
In Chapter 5, the methods used are described in detail, and a critical evaluation 
of the results is presented. Chapter 6 includes a straightforward presentation and 
preliminary discussion of the quantitative data collected at the 1998 Edinburgh 
International Science Festival. In Chapter 7, correlations and associations within 
the data are documented and a factor analysis presented. The results of the 
analysis are discussed. Chapter 8 contains a detailed thematic presentation of the 
qualitative data collected, including extensive quotation from taped interviews. 
The contribution that critical and postmodern thought can make to 
understanding the way science works in society is discussed in Chapter 9. 
Chapter 10 includes the concluding discussion of the results against the 
background of existing work in the field. It also reviews how the findings relate to 
the background material presented in Chapter 1. The references drawn on in each 
chapter have been gathered together at the end of the thesis. An appendix 
includes the questionnaire respondents filled in at the Festival. 
In planning and carrying out this work I have benefited from the help and 
support of many people. Most stalwart in providing this has been my supervisor, 
Professor Jack Meadows. For involving me in academic work in the first place I 
have to thank Sir Eric Ash, who invited me to teach at Imperial College in 1991. 
My interest in the general area of science policy dates back to attending a talk by 
Professor Steven Rose around 1970, and Dr Bernard Dixon accelerated my entry 
into the world of science communication proper by appointing me to the staff of 
New Scientist in 1978. For drawing my attention to the idea of using the 
communication of science as an avenue to elaborating the issues involved, I must 
credit Professor John Durant of the Science Museum. Other colleagues and 
students on science communication courses at Imperial College and Birkbeck 
College London have also helped me develop my thinking in these areas. 
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I am also indebted to the people who agreed to be interviewed and those who 
filled in the questionnaires. The help and support of Pauline Mullin of the 
Edinburgh International Science Festival and Marc Lambert of the Fruitmarket 
Gallery was invaluable. And of course none of it would have been possible 
without the patience and forbearance of my family. A well-earned special 
mention goes to my son David, whose keen and utterly charming distribution of 
questionnaires ensured a remarkably healthy completion rate! 
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Chapter I:Backgronnd 
1 
1.1 INTRODUCI'ION 
1.1.1 A purpose, and a model 
What is the nature of society's response to the phenomenon of natural science in 
its midst? Answering this question is now a preoccupation of a growing number 
of sociologists, as well as exercising the minds of leaders of the scientific 
community. At one time the topic might have been thought to be the province of 
cultural historians. However, in recent decades the ways in which scientific 
research is conducted and applied has increasingly become a topic of public 
interest. Thus the subject has acquired a new flavour and urgency. With 
controversies related to science rarely far from the news, popular responses to 
science are now entering the realm of political sociology. How, today, are we to 
define the scope of 'science for the citizen'? Moreover, with many kinds of issues 
'iifstake, some involving values and preferences as well as knowledge and 
technological progress, other areas, such as social psychology, may also have to 
be taken into account. The purpose of this thesis is to argue that the range of 
methods of addressing the question posed above can and should be extended, 
and to open up fruitful directions in which this can be done. 
A number of studies have reported the nature and extent of knowledge and 
approaches to science among representative samples of national populations. 
While of much interest and use, such studies suffer from certain limitations. 
Aspects of the 'public understanding of science' have been investigated without 
reference to an underlying structure of values, experiences, competences and 
opportunities. The work described herein sketches some approaches to probing 
the nature of such a structure. In particular, the idea that the facts that people do 
or do not know about science are crucial in determining the way they deal with 
science is challenged. Rather, the focus here is on the social context in which 
non-scientists acquire and attempt (successfully or otherwise) to use the 
concepts and facts that form the subject matter of the natural sciences. 
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It would be beyond the scope of a limited project such as this to follow this 
sequence through in all its ramifications. The more limited objective pursued 
here will be to look at the circumstances in which messages related to science are 
transmitted. The study of proximate rather than ultimate cause and effect will be 
the goal. The starting point will be to see the individuals on whom science, in 
whatever guise, impinges, as individual nodes in a 'communications' network. 
Restricting the problem thus narrows the focus of the investigation to the 
diversity of the nature of the inputs and outputs in a number of dimensions. In 
other words, (primarily local effects in) science and society as a communications 
system will be the subject of study. 
The approach to be taken bears some similarity to the 'information action' idea 
put forward to provide a theoretical basis for information science (Wersig and 
Windel, 1985). It builds on the concept of 'information man' (Roberts, 1982), an 
idea which Wersig and Windel describe as 'a complex and differentiated animal 
guided by rational and non-rational motives and behaviour'. They wanted to 
explore the nature of these motives and behaviour, taking into consideration 
social, economic and cultural factors, as well as 'intervening factors' such as 
status, prestige and group dynamics. Their approach 'tries to combine those 
structural elements that determine information processes' such as 'driving forces, 
strategies, models, actions'. Information processes and information behaviour 
can be described, analysed and understood as being segments of an underlying 
factor, a problem. The problem can be defined as a state of uneasiness about any 
object in world or the universe. It is 'the underlying "force" which induces 
individuals and collective units to look for information, process, store and 
disseminate it'. External knowledge may only have a secondaty function in 
people's behaviour towards problems. 'In respect of modes of action, provision of 
alternatives and their choice, internalised fragments of knowledge, as well as 
values and motives may consciously or subconsciously have a much greater 
influence' (Wersig and Wmdel, 1985, p13-4). 
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Wersig and Winders approach offers the opportunity of placing the individual at 
the centre of the infonnation process, which fitted in with the requirements of 
the project. However, engagements with science are not always based around a 
problem needing a solution. Moreover, the scope of the model is much wider 
than the aspect of the problem within the remit described above, namely the 
focus on the individual as a node in the network. A simpler framework was 
necessaty. Engaging with science was firstly a product of the state of mind of the 
individual, in both long- and short-term aspects. 
How simple could the new framework be? Social psychologists manage to make 
do with the triangle of attitudes, cognition and behaviours. This was quite close 
to what was required. However, for the purposes envisaged here, the nature of 
these concepts seemed unsatisfactory. For example, the concept of 'attitudes' was 
too fixed, while that of 'cognition' again presupposed static inflexible knowledge. 
'Behaviours' may be thought about but left undone for all sorts of reasons. In the 
end, the decision was taken to 'rotate' the three axes in thought space to arrive at 
a more useful triplet. The first took shape under the broad title 'orientations'. 
By this is meant various aspects of a person's 'state of mind', including 
knowledge, values, prejudices, guiding philosophies,long-tenn aspirations. 
Exploring these should yield insights into why people choose to engage with 
science (if they do) and how they go about and respond to such engagements. 
Factors outside the individual will also affect behaviours designed to bring about 
engagement with science. For many, having the availability of infonnation and 
activities of various kinds brought to their attention, may well affect the choices 
they make. Just knowing the openings exist may well make a difference to their 
orientation to that particular idea or perspective. If they have the resources to 
'walk through' those openings, they may choose to join in. If not, they will at 
least know that such opportunities were provided for them, and be willing to 
pay the price of not taking them up. 
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The 000 (orientations, openings, opportunities) model is discussed in more 
detail below (pI8). First, the backdrop for the model will be set out by outlining 
the social, economic and cultural factors, as well as 'intervening factors' such as 
status, prestige and group dynamics, that need to be taken into account in 
describing science and society as a communications system. 
1.2 DISEMBEDDED COMMUNICATION 
Modern society increasingly presents us with situations in which many aspects of 
relationships and transactions are undefined and ill-understood. This is often 
because they have to do with the workings of complex institutions of which we 
have never had direct experience, and into whose rules and logics we have never 
been fully initiated. 
Anthony Giddens, for example, has described how modern institutions are 
'discontinuous' with the gamut of pre-modern cultures and ways oflife. He goes 
on to talk of 'expert systems' which 'bracket time and space through deploying 
modes of technical knowledge which have validity independent of the 
practitioners and clients who make use of them'. Giddens goes on to refer to the 
scientist, technician or engineer as 'central' to the expert systems of modernity. 
He also includes the doctor, counsellor and therapist. Such expert systems, 
Giddens argues, are social institutions that are 'disembedded' in the sense that 
individuals draw on them sporadically in response to spontaneous needs. The 
social relationships involved are 'lifted out' from local contexts and rearticulated 
across indefinite tracts of time-space (Giddens, 1993, pI80). This 
characterisation captures the nature of science and technology in the modern 
world. It highlights in particular the inadequacy of the common notion of 
communications to deal with the difficulties involved in developing a 
relationship with what is after all not a person but a system. And it is much 
harder for a 'system' to provide all those clues and pointers, the 'body language' 
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that provides, we now understand, much of the data we need to interpret and 
respond to the actual words that are being spoken. 
How might we begin to speak of communication with a system rather than a 
person? One theory that offers us an opportunity to begin with the context of the 
institution in society rather than the individuals involved is the social 
communication theory of Stuart Sigman (Sigman, 1993, pI25). According to 
Sigman, 'communication is the means by which social reality is created, lived 
through, sustained and/or altered ... information is used to construct reality for 
individuals'. From the second part of this description we get a reference to the 
idea that scientific information indeed helps individuals to construct their own 
idea of physical or biological reality. But from the first part we realise that the 
way individuals received and transmit messages about science, the way they are 
(or are not) part of the communications system of science will influence how they 
place science in their own scheme of social reality. 
Science is undeniably part of modem reality for everyone, but it is something not 
many people seem ever to actually get their hands on (except perhaps at school) 
or to grasp in any way that is commensurate with the ways scientists regard as 
meaningful. Thus the part of social reality related to science is, for the majority of 
people, moulded by the communications system present in the wider society. 
This includes, for example, the media, but also contacts with professionals such 
as doctors and engineers. Contact is at a distance, with little opportunities for the 
checks and balances that hands on involvement leads to, the development of an 
intuition and common-sense in how to evaluate and deal with it. When Sigman, 
then, defines communication as a process of information handling including 
activities of production, dissemination, reception and storage - within a social 
system, he reminds us of the descriptions of science generated by Merton and his 
followers, the strong programme, and even Pickering's more concrete picture of 
people arranged around machines (Pickering, 1995). The interpersonal part of 
social communication of science is very much a matter for insiders. As Sigman 
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continues, 'communication serves to constitute group membership, to create the 
social boundaries of persons' (Sigman, 1993, pI25). No wonder then, that 
communication with people outside the group is problematic. The work of 
excluding the outgroup of science is implicit in the patterns of communication 
required for the maintenance of the in-group. 
Science is an integral part of civil society in terms of culture, politics and 
economics. Its negotiation as a public policy issue must therefore conform to the 
principles for such issues laid out in the broader context of politics outlined 
above. In particular the principles impose on the researcher the obligation to 
conceive of the public in terms of actors or potential actors in the negotiation of 
issues rather than 'units of account' of public opinion, passive victims in the 
game of policy formation on scientific and technical issues. It is worth raising a 
rather deep point about the abstractions made, in line with the nature of the 
scientific process itself, by the social scientists concerned with such issues. When 
the focus is on a particular issue, the temptation is to pluck people out of their 
• environment and examine a thin 'section' cut out of their consciousness - that 
related to the environment, or experts, or global warming. In the name of 
reductionism, this slice is then fixed forever in formaldehyde regardless of the 
rest of the package of their attitudes and views on other things, such as their role 
as citizens, their experience as patients and consumers, their willingness to alter 
their behaviour, for example by consuming less energy. Politicians seek, pay for 
and draw on these results and once again objectify the 'public' by using the 
results on which to base their policies. 
While it is of course vital to collect information in such a way as to guarantee 
scientific objectivity and authority, such a process must lay itself open to the 
charge that it is very far from engaging with the issues of active citizenship and 
participation, still less with that of providing better information that helps 
citizens to develop their views and act on them as part of the process of 
consensus. It would be tragic indeed if the scientific method which we hold in 
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such high regard were to be used as a weapon with which to win over 'the public' 
to a particular point of view put forward by one set of vested interests. Surely it is 
an approach which we all have a civic duty to teach, learn and use in the interests 
of the wider community. Why is it important to do this? I am going to argue that 
in the latter half of the twentieth century we have moved from a world in which 
arguably it did not matter very much to one in which it does matter very much. 
Maybe not for ever, but for now. It matters because we do not trust our 
traditional or our more modern institutions to do the job they were set up to do. 
It matters because they seem to be in a constant state of realignment with each 
other and us. 
In large part the uncertainties described, as we shall see, arise because of the pace 
of development of science and technology itself, a pace that is too fast for many to 
feel comfortable with. As Sigman captures, our expectations of modern 
democracy now include communication with institutions in society that are 
'continuous and dynamic ... the social environment is in a constant state of 
messagefulness' (Sigman, 1993, pI26). For him, 'communication can be defined 
as a process of information handling - including activities of production, 
dissemination, reception and storage - within a social system. This process 
provides for members' behavioural predictability and ensures societal (group) 
continuity. Communication is the means by which social reality is created, lived 
through, sustained, and/or altered. Rather than a process whereby information 
about an external, 'real' world is shared by individuals, it is the mechanism 
whereby information is used to construct reality for individuals' (Sigman 1993, 
pI25). Messages that relate to science will be out there, sparked by events, by 
individual, local, national, or global experiences. People thus alerted will open 
'schemas' and fill them with what seems pertinent information from whatever 
source sends them in the most amenable format and content. They will of course 
make their own judgements about their authenticity and credibility. What 
determines who and what is believed will also be a product of the implicit 
messages embedded in society's communications system as a whole, which 
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includes the education system as well as the media and institutions mentioned 
above. 
1.2.1 Social and political framcwork for 
communication 
Sigman's perspective defines itself as an organising principle for sociology. 
However, its implications are far wider. Recent approaches to political theory, for 
example, attribute central importance to the feedback mechanisms he focuses on 
as the key to the dynamics of political action in the arena of civil society. It is only 
a short step, for example, to the concept of 'generalised exchange, that underlies 
the framework of citizenship in societies with democratic governments with 
rights and obligations with a civil society based on trust' (Janoski, p1998, p82). 
Trust, on this theory, has two important aspects: predictability and positive 
concern. Predictability is essentially a matter of continuity and competence: it 
engenders 'restricted exchange', a situation where people act on the basis that 
others will act in such a way as to preserve existing natural and social orders. The 
idea, for example, of a 'market place' is only possible within such a framework. 
However, there is sometimes at work within society a deeper form of trust, which 
is based on the possibility of 'positive concern'. Such concern is generally based 
on value systems that transcend the quest for immediate advantage for the 
individual. At the personal level, it engenders the expectation that 'the person in 
whom we trust will have our best interests at heart' (p88). Such expectations 
form the basis for 'generalised exchange' - a situation where goods or services 
flow in one direction rather than are always reciprocally exchanged. This altruism 
is based on a form of rationality based on values generated through a person's 
immediate environment and may also be based on a systematic group of ideas 
and theories. Often these 'larger forms of rationality' are based on membership of 
or association with a particular group within society. 
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Civil society, then, is based on a system where citizens exercise their rights and 
carry out their duties according to a wider rationality than that of pure self-
interest. There does not have to be universal agreement about exactly what the 
basis for that rationality is. But it is the level of exercise of 'positive concern' 
within civil society, reinforced through processes that involve on personal 
interactions within groups of various types, that enriches it to the point where 
the 'realm of political and economic equality' can be preserved. Generalised 
exchange 
'requires patience, an ability to look for the larger group or societal results, and the 
general bUlldmg of social trust Rights are no longer nghtly connected to 
oblIgations, and people gtve a way time and conc(>m for oth(>rs, invest In SOCIally 
aware projects and voluntary activities, and even pay taxes for Wldespread soctal 
results rather than their own immeruate returns' (Janoski, 1998, p91) 
Environmental behaviour can be seen to be of this type too: helping to promote 
recycling, for example, can be actively encouraged by putting simple community 
based mechanisms in place (Oskamp, 1995). 
Material conditions make a difference here: in advanced industrial societies, 
where the bulk of the population does not live under conditions of hunger and 
economic insecurity, there seems to have been 'a gradual shift from giving top 
priority to physical sustenance and safety towards needs for belonging, esteem 
and intellectual and aesthetic satisfaction' (Inglehart and Reif, 1991, p12). 
Denoted by the term 'postmaterialism', the latter values seem to have taken hold 
increasingly as larger proportions of such societies become relatively more 
wealthy and secure. Postmaterialists are also more likely to approve the 
environmental movement and to take action associated with protecting the 
environment (Inglehart and Reif, 1991, p17). 
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The almost paradoxical conclusion is that it is the workings of groups within 
society, at a variety of levels, that, in the absence of an all-encompassing ideology, 
maintain trust in its coherence as a self-supporting and self-regulating 
mechanism. Another perspective on this paradox is given by taking the view that 
the role of the individual makes sense only insofar as he or she can make sense of 
his or her placing with respect to others: to qualify for the special, socially 
autonomous status of adult persons, and to be able to move freely within all the 
'spaces' in their society, human agents must possess as a special aspect of their 
perceptual awareness of their surrounding and awareness of how they are 
(currently) 'placed' or 'positioned' in relation to all the other agents around them. 
They must be capable of perceiving themselves as being, not in an everywhere 
indifferently textured physical space, but as surrounded by an invisible 
'landscape' of morally textured 'opportunities for action' made differently 
available to them according to their location among the other agents around 
them. Those who do not properly grasp 'who' they are ... do not know how to act in 
ways appropriate to their situation' (Shotter, 1993, p124). 
The workings of groups are essentially social, and a new emphasis on social 
aspects has entered the thinking of disciplines where it has been neglected, such 
as psychology (Douglas, 1985, pxix). The idea, for example, that people's views 
change when their own actions lead them into doing things with adverse results, 
is one that has played an important part in the subject this century. While for 
decades the experiments focused on the effects on individuals, recently some 
have studied group behaviour in this respect, enriching the theory with the idea 
of 'diffusion of responsibility' as an alternative route to changing one's ideas 
(Zanna and Sande, 1987). There is also evidence that an individual's values, 
whether measured directly using tools devised for the purpose or as evidenced by 
membership of certain groups, can act as an 'active filter' for information, 
excluding or minimising the saliencies of those that go against the person's 
existing framework (Stern and Dietz, 1994, Martin and Tait, 1992a, p38). 
Different perspectives on the link between environmental attitudes and actions 
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have also been investigated using the idea of 'ego stages' which represented 
feelings of relationship or connection to the environment and on their presented 
rationale for their environmentally related behaviours (Robbins and Greenwald, 
1994). 
Responsibility can only be seen to be acknowledged if there is scope for change. 
This is easier in tenns of personal behaviour than events and control imposed 
from outside. Individuals also define themselves in terms of their efficacy and 
status. Building on this anthropological approach has led to 'cultural theory', an 
analytical tool for interpreting 'the structure of social organisations and the 
pattern of ideas and behaviour that they sustain' (Gross and Rayner, 1985, px). 
The dual questions of concern and responsibility are powerful motivators for 
groups, activating the emotional energy 'derived from observed suffering and 
injustice, and the counterfactual imagining of a new order' (Janoski, 1998, p85). 
The different self-activations of different groups on particular issues certainly 
affects styles of participation within the opportunities on offer for consensus 
formation within society. 
'for tho.e who aChvely participate, ordmary situahoo.. or minor problems acquire 
importance and are of deep concem to them Thus the general ques tion of hunger 
in the world, or that of nuclear accidents, can gnp us when we read a newspaper 
article on Olemobyl, when we argue wtth our netghbours or as members of an 
a"oaation dtat .. mounting a campaign Knowledge of .uch happenmgs, at fir;t 
greeted with intellectual detachment, becomes a preoccupation and causes us to 
reflect annously on what might happen to ourselves, to our children or our country. 
In other words, our interest mcreases accordmg to how far we include ourselves as 
parucipanlS in the activities relating to the evenlS descnbed or imagmed . ('.onhnual 
discussion multiphes points of contact, mclmes towards agreement and mOhvates 
people to ct..cover the arguments tending in that dtreChon In reahty these pomt 
them towards what they feel to lie behind the ideas and attitudes of each mdtvidual'. 
(Mo.covici et al., 1994, p63) 
12 
What drives people to act, then, is at least in part their knowledge of what is 
going on, and what they feel empowered to achieve in the way of change. As we 
have seen in the foregoing, the dynamics of action within society are far too 
complex to allow us to think of these perceptions as based on a body of 
knowledge which is the common possession of a society or culture. The idea of 
cognition, building on perceptions and information to form views and embark on 
actions, comes a little closer, though it remains mostly a process confined to 
individuals. 
'Considerable interest has been expressed ID recent decades in actors' internal 
cogn.tive contexts. Refert'11ce has been made to their "lnte1prt'ta!1on patterns" 
complete with '"'cognitive maps", "cogruttve schem.as", "tdeologtca1 packages" and 
"belief systems" or to "frames" as fundamental categones for polttical knowledge 
analysIS' (Edmondson and Nullmeier, 1997, p213) 
.Deliberate perversion of knowledge flow has been seen as a source of political 
conflict, whether through deception, cunning and secrecy or 'staging' (Edmond 
and Nullmeier, 1997, p221). 
More recent approaches have broken down 'knowledge' into a number of 
elements such as 
'selected elements of "common knowledge"; scienttfic concepts; competmg 
everyday, pracncal interpretations derived from particular expert cultures or 
subcultures; Ideological complexes of knowledge, rangmg from plulosophical 
systems to esotencism' (Edmondson and Nullme.er, 1997, p214) 
All these types of knowledge may be put into use in society in various ways, 
including for political action. The notion of rhetoric, dating back to Aristotle, has 
been revived to highlight the notion that 'political struggles involve social and 
intellectual techniques for reasoning about what should be done, and that uses of 
these techniques interact with the development of action'. Once again, group 
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identities, whether derived from membership or social characteristics, or from 
institutional affiliations, play a crucial role in determining 'what is to count as 
reasonable or appropriate in the setting concerned' (Edmondson and Nullmeier, 
1997, p218). 
Individuals have other affiliations that will affect the choices they make. Family, 
place of study profession, gender, nationality: all these similarly engender 
obligations and provide the context for exercising rights. 
'C.tizenship is itself a pract1ce or set of pract1ces . the current upsurge of interest in 
the 'pohtics of citizensh.p' 15 due to an expat1S.on of cIatms to fights in a host of 
new area •. queshon.. of conunuruty memhership po.ed not only by femini.m, black 
and other ethn.c movements, ecology .. but also by the problems posed 1D a genuine 
recognition of the importance of d.fferences rather than similarities in other words 
the demand for a uruque individuality'. (Shotter, 1993, (130) 
Conflicts, then, may arise not because of deliberate manipulation of information 
but because of different notions of acceptable moves of argumentation. Opinions 
may differ for example about what modes of action are likely to be possible and 
effective. 
The Anstotehan rhetorical approach, by conceptualising communication as aChon, 
mames these two in terms of speakers/actors, messages/actions and 
hearers/recipients moreover by underhning the extent to wh.ch each of these three 
is lOfluenced by the others, .t presents communicattve actton as lOherently socio-
political, inherendy collective'. (Edmondson and Nullmeier, 1997, (224) 
Since then, 'we must acknowledge the complexity of "situated understandings" 
and the possibilities for building on these in order to establish social dialogue 
which encompasses wider knowledge relations' (Irwin, 1995, pI82), it is 
appropriate to note how sociological analyses of the use of technologies allow 
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'us to move beyond the laboratory and into the druIy contests of sense-makmg 
where audIences are trans formed into knowledge workers or rather "ltving 
laboratones" The further challenge is to bring together these various forms of 
understandtng in a socially-productive fashion' to accept publtc knowledges without 
excessIVe romanticising, to accept the ltmitattons to sClenttfic analysIS wtthout 
rejection. this is a challenge every It as great as either the sociological mvesttgation 
of ''laboratory hfe" or the ",octal colL"ruction of technology" , (Irwia, 1995, [>182). 
These foOlls of communicative action, once again involving groups of various 
kinds, their identities, their priorities, and their strategies, are seen as crucial 
subjects of study that can further our understanding of science and society as a 
communications system. 
1.2.2 Science 
Why all these difficulties with science? Because it is apart from society and has 
for the most part been presented on those teOlls. Governments have backed it for 
their own purposes, and, for the most part, encompassed it. But the role of 
. . 
scientific knowledge has changed in the last decades. 
'The scienttfic monopoly achieved by reform-oriented governments in central 
political knowledge markets m the 1960s was broken down via intra- and 
mterdtScipltnary conflicts but also VIa the sCIentific questioning of sCIence's 
domination m favour of internal pluralisatton'. (Edmondson and NuIImeier, 1997, 
p214) 
Relatively recently exposed to public view as a result of funding cuts and policy 
failures, scientists are seen as lacking self-awareness as to their own limitations 
of objectivity and completeness of knowledge. They often have a stake in 
technological development and progress, or, more rarely, in halting it. They are 
also bound within the agenda they are set by those who, for whatever reason, 
draw on their services (Wynne, 1987, p44). Moreover, unlike other professionals 
and elected politicians, scientists can walk away from the consequences of their 
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involvement, leaving others to pick up the blame if their information or their 
expert opinion, based on the best information and balance of probabilities turns 
out to be wrong. The uncertainties of science, and its culture of making promises 
(for example in research proposals) that - because of the unknown nature of the 
results - cannot always be kept (though may lead to interesting and undreamed 
of new directions) make it difficult to negotiate the notion of trust as it is 
generally conceived in the public domain. 
On the other hand, this very uncertainty keeps open the possibility to the totally 
unexpected cognitive turn, the 'paradigm-shift' (Kuhn, 1962). The potential 
scope, the fundamental nature, and the sheer fascination of its intriguing and 
unexpected results are, arguably, unique in the spectrum of human thought 
(Wolpert, 1992): some see this as the source of its fascination for the public 
(Dawkins, 1996). The 1996 winner of the Edinburgh Medal, which is awarded 
annually to a prominent scientist who also makes a contribution to wider society 
put it like this: the achievements of science 
'are 'mpressive: we can read the- composition of d,stant galaX1f'S from tired bits of 
ancIent light we can decipher the Iustones of the rocks fonned a billion years ago 
and the diets of speaes long gone .. but the prolll1Ses of understanding and progress 
have not been kept, and the applicatlon of sCIence to human affairs has often done 
great hann' (Scotsman, 1996) 
When it comes to decision-making on specific projects that draws on scientific 
expertise, it is not even clear where the line is to be drawn between the technical 
and the political: 'policy makers find that it is efficient and comfortable to define 
decisions as technical rather than political' (Nelkin, 1977, p190). On a very 
cynical view, acceptance of what they say also depends 'less on its validity and the 
competence of the expert, than on the extent to which it reinforces existing 
positions' (Nelkin, 1977, p202). Is there any chance that the scientists will make 
important conditions and reservations on the use of a particular technology the 
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observation of which cannot reasonably be enforced by existing poli tical and legal 
frameworks? (Wynne, 1995). 
1.2.3 International dimensions 
Even in countries that are at peace, national frameworks and attitudes still make 
a difference. There are differences in political frameworks, even within Western 
liberal democracies, that alter the nature of civil society (Janoski, 1998). There is 
variety in the nature of education systems, levels of taxation and government 
funding and consumer spending priorities. Types of value systems also differ 
between countries: a recent approach to capturing such differences looks at the 
relative prevalence of 'materialist' and 'postmaterialist' values. Materialists 'give 
top priority to physical sustenance and safety, while postmaterialists place more 
emphasis belonging, self-expression and the quality of life' (Inglehart and Reif, 
1991, pH). Countries with relatively high proportions ofpostmaterialists, are 
richer but their economies are growing less rapidly. They show significantly 
higher levels of overall life satisfaction. They are more inclined to be supportive 
of science insofar as it does not pose a threat to their values: however, when risk 
or ethical issues are at stake, they are more inclined to be critical than their more 
materialistic counterparts for whom their potential as wealth creators may be 
paramount (Durant et al., 1995). Different countries make different decisions 
with respect to the use of certain technologies such as nuclear power. It would for 
example be interesting to compare attitudes to 'nasty' technologies such as 
nuclear power in countries with stronger freedom of information legislation than 
with weaker ones. Again, the opportunity to participate, say in fora or consensus 
conferences, may be another factor. Even though science establishes knowledge 
that is deemed to be 'universal', different countries teach science differently 
(Solomon, 1997) and set their funding for science at different levels and spend it 
according to local priorities through a variety of power structures (Herman, 1986, 
1996). Moreover, populations of different countries show different patterns of 
accepting and rejecting certain types of scientific experimentation (Durant et al., 
1995). 
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Transnationalism is also a phenomenon that is important, with the rise of 
multinational corporations being matched by powerful regional and world-wide 
groupings of political entities such as countries and non-governmental 
organisations such as environmental groups (Wapner, 1995). Similar behaviours, 
such as recycling, are adopted in many different countries. Global consensuses 
are reached at conferences such as Rio. These attract common aspirations among 
people from many different countries. People were much less inclined to hold 
nationalistic attitudes in 1985 than in 1970 (Inglehart and Reif, 1991, pI). 
1.2.4 Summary 
The foregoing has defined the scope of the problems that, in my view need to be 
tackled in this area. In the rest of the chapter, I show how they can form the basis 
for a new approach to empirical work. 
1.3 GnoUPINGSAND DEFINITIONS 
In this section I enlarge on the categories of engagement with science I 
introduced above with specific reference to the study. 
1.3.1 Orientations 
The factors that influence a human being at a certain time have been described 
as: 
• present situation 
• past states of the organism (personal history) 
• system of preferences (values, opinions, attitudes, etc.) 
• set ofpotentials (cognitive, affective, aesthetic, etc.) 
(Wersig and Wmdel, 1985, p13) 
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Building on this outline, these ideas can be elaborated as follows for the purpose 
of the study: 
• areas of concern and discomfort 
• perspectives of science and its institutions (which are themselves in a state 
of flux) 
• how scientific institutions relate to other institutions, e.g.local, national, 
supranational government 
• trust, legitimacy. credibility 
• perspectives of own and others' roles as citizens 
1.3.2 Openings 
I take this to include the gamut of expectations set up by the empowerment of the 
citizen and the opportunities of their fulfilment. 'This includes: access to 
lmowledge and information at the purely factual level, to fora where the lay 
person gets the opportunity to set the agenda; socially contextualised institutions 
for the mediation of science such as science shops and national and local 
societies, and perhaps even a science Ombudsman. These are examples that 
could and sometimes already do promote a general awareness of opportunities to 
influence policy through dialogue with the public, albeit for the most part self-
nominated. 
More generally, such involvement could provide a means for input to the 
decision-making system on topics such as local policies on the environment, 
changing the cast of research, for example by encouraging systematic 
investigation of the outcomes of medical practices. Input into the legislative 
process with regard to research and applications with moral, ethical, or risk 
implications is another example. Among the openings being studied, could also 
be the possibility of stating one's point of view and having its implications 
considered. 
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It includes: 
• access to knowledge and infonnation 
• socially contextualised institutions for the mediation of science 
• general perception of ability to influence outcomes of potential 
applications of science 
• access to amateur activities in science 
1.3.3 Opportunities 
'This category comes nearer to questions in the Eurobarometer survey about 
encountering science in the media and museums (INRA, 1993, pI4). 'This should 
be extended to involvement with science either on an amateur basis or in relation 
to professional activities. Involvement with movements such as environmental or 
animal rights should be covered, as should be satisfaction or otherwise with 
personal encounters with science and its applications, for example as patients or 
consumers. Again, it should cover assessment of any involvement with socially 
contextualised dialogues such as consensus conferences, public enquiries and 
commissions with statutory implications. 
It includes: 
• use of science by the public in schools and through the media and 
museums 
• participation in other facets of infonnation and knowledge seeking 
• the process of knowledge acquisition, opinion fonnation and level of active 
involvement 
• satisfaction with experiences in personal and group encounters with 
science and its applications 
• participation in decision-making processes 
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Tablet 
Attributes of the three categories presented in such a way as to suggest possible 
correlations to be studied 
Orientations ' S::-: ; ~;~-~ ,_ ,A :" ,'<; ,v,'" Openings ,,,~;,, ~ -,~~:; ,,",,~,~~ ~ 0~~~"J:_(",,<,:,,':, 't. ~ Opportunities,: :Z,:c ," , '- ' - - ' ~'-' - " 
Highjlow interest TIme/money constraints Low/high media use 
Belief in ability to ... Educational level Lifestyle choices 
Joining/not Efficacy in affecting Campaigning/not 
outcomes 
Sociability Belief in availability of 
information 
Trust in government Ability to influence 
Trust of industry People who know/not 
Self-education/not Practical skills 
Consultation of books, Desire to help children 
experts/not 
Political involvement Cultural interests 
Care for the environment 
Care for others 
Experience of science 
education 
1.4 AIMS 
1. To develop a framework that will form the basis for discussion of the way 
non-scientists relate to and deal with science in their lives. The 000 model 
discussed above will be used as a starting point for the development of the 
framework. 
2. Working within the framework to collect data on the way non-scientists 
think about science and the behaviours they engage in that relate to 
science. 
3. Further, to explore the practical and affective outcomes of such behaviour. 
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4. To use the results as the basis for suggestions to develop the workings of 
the communications system that links science and society. 
1.5 OB.JECTlVES 
The aim of the study, then, is to explore the relationships between the 
characteristics identified in the three different categories of orientations, 
openings, opportunities. How this is to be done is described in more detail in 
Chapters 4 and 5. 
Specific objectives within this aim are listed below. 
1. To investigate the nature of that part of the science communication system 
that extends into the public domain by seeking information from those who 
engage with it, particularly those who are not career scientists. 
2. To explore the extent to which such engagements can be categorised using the 
definitions of orientations, openings and opportunities as outlined above. 
3. To identify a small number of examples where important aspects of openings, 
.opentations and opportunities can be specified. (If feasible, to consider 
eXamples that would be suitable for cross-national comparisons). 
4. To collect evidence concerning the specified categories for the chosen 
examples. 
5. To use the data collected to build up a descriptive account of science and 
society as a communications system. 
6. To explore the possibility of developing a series of 'types' of individual with 
respect to the way the science communication system is addressed. 
7. To review the usefulness of the proposed key concepts and model. 
8. To develop a critique, based on the foregoing results, of the nature of the 
science communication system as it pertains to the public domain. 
9. To suggest how the work could be usefully developed further, perhaps 
through international comparisons. 
22 
1.6 PRACTICALITIES 
The study was undertaken in Edinburgh between November 1997 and January 
1999. It included a pilot study involving in-depth inteIViewing followed by a 
survey, structured inteIViews and focus groups. The development of the 
methodology and methods of this study is described in Chapters 4 and 5 below. 
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Chapter 2:Quantitative literature 
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2.1 INTRODUCTION 
I have arranged this review in sections according to the distinctions I want to 
make between the spheres in which my 'active citizen' operates. He or she is a 
citizen with the right to have views on certain issues, and the option of taking 
certain actions to maintain his or her place in the system and possibly 
endeavouring to change it in accordance with his or her views. Among these 
views and actions are those where direct personal action is not an immediate 
possibility. The world of science and the world of government are examples of 
such worlds: they involve entities to which the ordinary citizen is not in a 
position to interact with on a day to day basis, such as science and government. 
Because the citizen has no access to these spheres, his or her responses to 
messages from these sectors are considered to be 'individual' matters, the sphere 
of citizenship where the only possible influence that can be exerted legally is 
through such mechanisms as the state makes available for consultation. These 
aspects are dealt with in the first section on citizenship and activism. 
The next section considers the arenas in which ordincuy citizens can make a 
difference: the structures of civil society such as health, education, media, 
commerce and interest groups. The data covered deal with aspects of his or her 
relationships with such organisations, which he or she can choose (or not) to 
interact with closely and regularly. The acquisition of information about issues of 
particular concern is, in my view, part of a person's activity within civil society. 
Seeking facts, on this view, contrasts with the state of a person's lmowledge about 
science itself. By lmowledge, I understand material that is well incorporated into 
the cognitive schemas of the individual and can be retrieved at will. It includes 
what scientists generally understand by 'facts' and 'concepts'. Thus, what is 
lmown about the public's objective lmowledge of scientific and environmental 
facts is included here in a separate, subsequent section, scientific literacy and 
objective lmowledge. 
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The first four sections deal primarily with simple data. In the fifth, demographics, 
correlations between demographic factors and some of the characteristics 
considered in the first four sections are reported. 
2.2 CITIZENSHIP AND ACI'IVISM 
2.2.1 Interest in science 
What proportion of the public is alert to science in the media and chooses to 
reach out for scientific ideas? Most is known about the citizens of the USA, who 
have been polled regularly on the way they see science for over 40 years. More 
recently, similar surveys, though not so broad or frequent, have been conducted 
in Europe. The framework of the US research conceives of scientific issues as 
being an area of 'policy' like economic policy or foreign policy. Thus the rise and 
fall in public interest in this issues have been charted. Those with a high level of 
interest in 'science discoveries' have hovered around the 40 per cent level since 
the current series of measurements began in 1979, rather below 'medical 
discoveries' at around 70 per cent. Interest in 'new technologies' has been a little 
lower than that in 'science discoveries', but by the beginning of the 1990s they 
were level at 38 per cent (NSF, 1996, p7-5). Britons were asked a similar question 
in 1988: this time other topics were mentioned for comparison (Durant et al., 
1989, pI2). 
Level of interest in media coverage of various topics (percent) 
New 
discoveries 
New films 
49 
17 
40 10 
45 
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and technologies 
New 
discoveries 
A 
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environment was 
asked of Japanese in 1991 and Europeans and US citizens in 1992. 
Level of interest in science-related topics (percent) 
Environment 56 59 37 
2.2.2 Confidence in science 
A number of ways have been used to assess how positive citizens feel about the 
way science works for the state and community. Expressions of confidence in 
people running the scientific community (which have been monitored in the US 
over the last 25 years as part of the General Social Survey) have been taken as 
indicative of confidence in science (Etzioni and Nunn, 1974, p194, Trankina, 
1993, p126). Thus the series of data shown in the chart is relevant to this issue, 
and also shows comparability with other institutions in society (NSF, 1993, 
p204). It is worth noting that back in the 1960s, trust in many institutions was 
far higher, and then science was behind most others. However, such trust 
declined sharply in the early 70s, leaving medicine and science out in front 
(Etzioni and Nunn, 1974, p194). 
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Turning to science itself, there is a measure called the Attitude Toward Organised 
Science Scale devised by American researchers. The higher the score, the more 
positive the view of science. This includes a count of agreement with four 
different statements: 
• S and T are making our lives easier, healthier and more comfortable 
• S and T are making our way of life change too fast 
• We depend too much on science and not enough on faith 
• Benefits of scientific research have outweighed the hannful results 
This measure gives a picture of attitude change in the US between 1983 and 
1992: 
Confidence in science in the United States 
, 1993, p203) 
Similar questions were asked of Europeans in 1989 and 1992 . 
Confidence in science in Europe (percent) 
and more comfortable 
We too on science and not enough on 42 
our way too fast 55 
'"'''t:lU''' are greater any hannful effects 52 
might have 
(INRA 1993, pp72 and 74) 
Similar questions were used in a British survey in 1988 (Evans and Durant, 1995, 
p61) and a Canadian survey published in 1994 (Einsiedel, 1994, p39). 
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Confidence in science in the UK and Canada (percent) 
easier and more comfortable 
We too lllULI,;l1 on science not on 35 45 
Science our way too 32 
A comparison indicates that a higher proportion of Americans hold positive 
attitudes than do the citizens of Japan and European Community (NSF 1993, 
p203) Other questions have been used to judge confidence in science (or lack of 
it). For example, Americans were asked in 1992 if they agreed with the following 
statements (NSF, 1993, p204). Most Europeans agreed (38 per cent) or strongly 
agreed (46 per cent) in 1992 that scientific and technical progress will help to 
cure illnesses such as AIDS, cancer (INRA, 1993, p74). Just under half of 
Americans believed in 1992 that there would be a cure for cancer in the next 25 
years, and 40 per cent believed there would be a vaccine for AIDS (NSF, 1993, 
p204). In 1997, Britons were asked which of the following came closest to their 
own views when thinking about the ways in which future scientific discoveries 
may affect our lives. Only 4 per cent said they fill me with dread, 23 per cent said 
they quite concern me. Twenty-one per cent said 'I don't think about them at all', 
and 13 per cent said they would welcome them. Thirty seven per cent said that 'I 
am very optimistic that they will be for the best'. However, 47 per cent thought 
there would be a nuclear power plant accident on the same time scale and 25 per 
cent expected the release of a dangerous man-made organism l(Gallup 
Organisation, 1997). 
L The statistics prepared by the Gallup Organisation referred to in this chapter are the results of 
surveys commissioned by the Daily Telegraph 
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In 1997 Britons were asked 'are we fortunate or not fortunate to be living in an 
age when scientific development is going ahead at such a pace'. 'Fortunate' was 
the answer given by 81 per cent; 15 per cent said 'not fortunate' (Gallup 
Organisation, 1997). In 1991, many Britons said they would probably (20 per 
cent) or definitely (21 per cent) give up the vast benefits of science ranging from 
longer life to communications and labour saving devices to live in a truly natural 
world that is free from man-made radiation and pollution (Gallup Organisation, 
1991). Only a third of Europeans believed in 1992 that technological progress 
would make possible higher levels of consumption and, at the same time, an 
unpolluted environment. However, only 21 per cent agree that scientific research 
cannot play an important part in protecting the environment and repairing it 
(INRA, 1993, p68). 
2.2.3 Concern 
We have already seen that the public harbours various concerns about science 
while generally having a lot of confidence in it as an institution and in its possible 
benefits. Few questions have revealed serious concerns about the probity of 
scientists and their general intentions towards others in society. However, there 
is now some doubt in the public mind about fraud in science. Moreover, a 
significant number of people feel that scientific researchers have a power that 
makes them dangerous. One issue that causes even more concern is the question 
of animal experiments (INRA 1993, p68, Einsiedel1994, p39). 
Concern about science (percent) 
power that makes them dangerous 
dJlIIW"U to 
and injury to animals if it can produce new information 
about human health problems 
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A UK survey in 1990 showed that 26 per cent thought animal experimentation 
was a revolting practice that should be banned, and 30 per cent described it as an 
unpleasant practice that should be banned. 'A necessary evil' was how a further 
26 per cent vie)Ved it, and 13 per cent saw it as something that is essential for the 
good of humans (Gallup Organisation, 1990). Here is how they responded to 
specific developments (Gallup Organisation, 1997): 
Concern about specific scientific developments (percent) 
23 
68 30 
that 67 31 
The to grow 66 33 
The use of human 64 34 
to treat human diseases 
to an 63 34 
organs 60 38 
60 38 
47 52 
Many would be concerned if those developments were in prospect. When it 
comes to the environment, however, the fears are immediate as well as long-term. 
Over half the population of England and Wales is 'very worried' about chemicals 
put into rivers and the sea, toxic waste, radioactive waste, sewage on beaches and 
in bathing water and oil spills at sea and oil on beaches. Such attitudes are quite 
persistent, attaining similar levels in 1989 and 1996 (HMSO, 1998a, pI88). Scots 
are concerned about the same issues, though slightly less so. A similar pattern 
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emerged for local issues, though sewage, factory fumes and nuclear waste caused 
more concern in Scotland, and wildlife protection and countryside development 
much less. Global warming and road traffic emerged as much higher priorities to 
be tackled among Scots (W"illdnson and Waterton, 1991, pp6S-7). 
Concerns seem to have peaked in 1993, but Europe-wide over 80 per cent of 
people are somewhat or very worried about pollution of rivers and lakes, 
pollution of the seas and coasts, pollution in the air, industrial waste, the 
disappearance of certain types of plants animals and habitats, using up natural 
resources, global warming, destruction of the ozone layer, and disappearance of 
the tropical forests (European Commission, 1996, pp369-371). 
Ranking of risks from biotechnology (most dangerous first) 
1. Farm animals 
2. Food processing 
3. Human beings 
4. -Crops 
5. Micro-organisms to improve food and medicines 
6. Micro-organisms to help clean up the environment 
7. Medicines/vaccines 
(Marlier, 1992, p8S) 
Some people have special reasons to be concerned about local environmental 
dangers. Factory accidents or pollution from factories that might affect the 
neighbourhood were of concern in housing areas close to hazardous industry. 
Nearly 60 per cent of one group feared this, making it the third most important 
concern after crime and violence and unemployment. It came ahead of education 
problems and the state of the health service (Irwin et al., 1996, pSI). 
2.2.4 Spending priorities 
People have been asked to select priorities for spending within scientific 
research. During the 1970s, for example, Americans selected health care, 
reducing and controlling pollution, reducing crime, and preventing and treating 
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drug addiction as their priorities for science. In 1979 the priorities had changed 
slightly to improving education and producing food (Khan, 1988, p272) 
Priority areas for research, 1985, Britain 
1. Medical research 
2. New forms of energy 
3. Pharmaceuticals and new drugs 
4. Control of and reduction in pollution 
5. Agriculture and plant science 
6. IT and computers 
7. Biotech/genetic engineering 
(Williams, et al., 1985, pI4). 
Priority areas for research, 1988, Britain 
1. Searching for a cure for cancer 
2. Doing basic research in physics 
3. Developing more efficient nuclear power stations 
4. 'Developing more powerful computers 
5. Searching for new species of animals and plants 
6. Creating human embryos and plants 
7. Creating human embryos for medical purposes 
8. Creating new forms of animal life 
9. Putting a person on Mars 
10. Searching for new stars and galaxies (Evans and Durant, 1995, p62). 
In 1997 Britons were asked to say if it was important to spend money on studies 
of the following (Gallup Organisation, 1997). 
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Importance of spending money on studies of various subjects 
(percent) 
organs 
Low transport 
computer 
on 
84 
71 
37 
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Europeans have been asked about spending priorities in biotechnology/genetic 
engineering. The results show in rank order the areas where research was 
supported. 
Spending priorities in biotechnology, Europe 
1. Medicines/vaccines 
2. Micro-organisms to help clean up the environment 
3. Micro-organisms to improve food and medicines 
4. Crops 
5. Human beings 
6. Food processing 
7. Farm animals 
(Marlier, 1992, pp82-3) 
In 1988 Britons were asked if the government was spending too much or too little 
on various issues (Evans and Durant, 1995, p60). In 1992 Americans were asked 
the same question (NSF, 1993, p207). 
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Satisfaction with government spending on various issues (percent) 
people 
78 82 2 4 
on 73 56 3 17 
low incomes 
Reducing 74 1 
Scientific research 47 35 7 18 
Exploring space 11 12 43 50 
National defence 7 16 51 40 
It is however rare to find scientific research listed among such lists of public 
priority areas outside the US. Environment as a spending priority is something 
that is more familiar. A survey conducted in 1990 showed that a weighted 
average over responses from nine developed countries put environment second 
behind health as a priority area for spending. Education and retirement were 
close third and fourth (Rasinksi et al., 1994, p188). Least concerned for the 
environment were Hungary and Israel which had other problems. On the other 
hand, people do not have to be rich to care about the environment. A 1992 study 
showed a correlation between GNP/capita and 'perceived seriousness of 
environment relative to other issues'. However, the authors note that correlations 
between GNP/capita and many other indicators of concern about the 
environment are positive which, according to them 'contradicts conventional 
wisdom' (Dunlap and Mertig, 1995, p129). 
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In the UK environment has been among the issues people think more should be 
spent on for some time. In 1985 it was the sixth most popular issue for more (or 
much more) spending. Health, old age pensions, education, unemployment 
benefits and police and law enforcement came higher. In 1990 and 1991 it came 
fourth, with over half the people polled wanting more spending. Since then it has 
fallen back a little, still fifth in 1996 with 41 per cent wanting more spending 
(Taylor, 1997, pl13). In 1990 Scots listed the following as areas where savings 
could be made to release funding on environmental protection: defence, third 
world aid, industry aid, farmers' aid, law enforcement, social services (Wilkinson 
and Waterton, 1991, p43). 
People are also willing to pay a price themselves for efforts to protect the 
environment, though the proportion has fallen from 1990 to 1996. Lower profits 
and fewer jobs were acceptable to 67 per cent, paying higher prices to 60 per cent 
and higher taxes were approved by 57 per cent (Taylor, 1997, p119). Within 
government spending on transport, the priorities were seen to be improving 
facilities for cyclists and pedestrians (63 per cent), improving local rail services 
(55 per cent), improving local bus services (46 per cent), improving and widen 
existing roads (37 per cent) and building more roads (20 per cent). Scots thought 
in 1990 that individuals, government, industry should make sacrifices in that 
order (Wilkinson and Waterton, 1991, p42), while in Britain in 1996 the order 
favoured was industry, ordinary people, government (Taylor, 1997, p119). 
2.2.:; Attribution of blame. credit, and responsibility 
Governments were seen to have the responsibility of funding scientific research, 
'even if it brings no immediate benefits' by 81 per cent of Britons in 1988 and 73 
per cent ofEU citizens in 1992 (Durant et al., 1989, INRA 1993, pI97). 
Government was also the most popular single choice of Britons in 1991 for 
tackling the moral and ethical issues of genetic engineering. However, given a 
different set of choices in 1996, international organisations were chosen by EU 
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citizens (Biotechnology and the European Public Concerted Action Group), 1997, 
p846}. 
Few citizens of England and Wales agreed in 1993 that the British gove=ent 
was doing a lot to help protect the environment: the EU has a slightly better 
image (Department of the Environment, 1994, P139). In 1990 45 per cent of 
Britons blamed industrialists most for current environmental problems (Gallup 
Organisation, 1990). People of the developed countries came next, and then 
politicians, with scientists being blamed by 10 per cent. 
Britons saw scientists as largely responsible for poor communication with the 
public in 1990. They were seen as having a responsibility to communicate more 
than they do (35 per cent) and secretive (35 per cent). They were seen to be bad 
at explaining their work (28 per cent), although as many thought them no better 
and no worse than many professionals (27 per cent), (Gallup Organisation, 
1990). 
2.2.6 Actions 
Personal actions taken in order to protect the environment, Europe 
(percent) 
Sort out types papers, motor 60 39 
oil, batteries ... } for recycling 
Save tap water 
Not make too much noise 
37 
expensive 
Useless means transport 
transport) than your car, whenever possible 
cleaning a beach or a park 
support an 
environment 
Demonstrate a project 
, 
Bea an 
environment 
to 
41 31 
23 27 
19 43 
10 35 
10 29 
9 10 
7 30 
everyone or to 
something to help the environment (Eurobarometer, 1992, p60). 
Personal actions taken regularly to protect the environment, England 
and Wales (percent) 
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newspapers or 
a poop scoop to mess 46 
paper at 45 
toa 44 
use 33 
38 
Kept recycling 25 
compost out of kitchen waste 24 
phosj:)hate free washing powder or 17 
home 16 
12 
used public transport instead of a car 8 
~m;iroriiiiimtaractI;oruiha~ai&D'i),eeii~iVeye;ITri~igi;~d and Wales 
(Department of the Environment, 1994, p143) and Scotland (Wilkinson and 
Waterton, 1991, p51). 
Actions taken to protect the environment, Scotland (actions most 
donetirst) 
1. Used lead-free petrol 
2. Picked up other people's litter 
3. Taken bottles to the bottle bank 
< 
4. Taken paper to a collection point for recycling 
5. Cut down on use of gas or electricity in your home 
6. Given money to green causes 
7. Bought a magazine concerned with green issues 
8. Requested information about green causes 
9. Cut down on the amount of car travel, for environmental reasons 
10. Belonged to a green organisation 
(Wilkinson and Waterton, 1991, p51) 
The most common actions are not surprisingly the easiest and most convenient. 
Generally speaking the proportion of respondents doing particular things has 
increased substantially over the last decade, though some actions show some sign 
of tailing off. These include giving or raising money, not buying things with 
excessive packaging, and membership of environmental groups (though there is 
evidence that this has peaked). Proportions of different materials such as paper 
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and board, glass, aluminium and steel cans has increased too (HMSO, 1997, 
p186). 
Much academic attention has been paid, particularly in the US, to what people 
think and do with regard to the environment and how such behaviours can be 
encouraged. For example, researchers headed a recent paper thus: 
'Maintaining a sustainable future will involve dramattc changes to contemporary 
hfestyles. In order to promote these changes effecttvely it is essenttaI to have a 
clear comprehenston of the variables characteristic of mdivtduaIs who engage in 
responsible envirorunentli behaviour'. (McKenzie-Mohr et ai, 1995, p139) 
The topic, in fact, was chosen as far back as the early 70s to test the effectiveness 
of a then novel approach to being able to make reasonably strong correlations 
between attitudes and behaviour, an endeavour that was then in danger of being 
given up as a lost cause. Weigel and Newman studied a small sample (44 people) 
of residents in a New England town. The participants initially completed an 
attitude survey, and three months later began a series of three contacts over a 
period of five months in which opportunities to participate in a variety of 
organised ecology projects were offered, including signing a petition, picking up 
roadside litter and a recycling programme. The results showed that scores on the 
environmental concern scale were not highly correlated with performance or 
non-performance of each of the separate behaviours, consistent with the 
weakness of previous attitude-behaviour studies (Weigel and Newman, 1976). 
However, the authors also constructed an index based on the subjects' 'intensity 
of responsiveness' (p799) to each of the projects. These were simple scores on 
linear scales counting 1 for each of a small number of actions. Now the 
correlations were slightly better. If the overall total was taken, the correlation 
improved even further. The authors concluded that 'a high-quality attitude 
measure ... can make strong predictions of behavioural variation when ... sought in 
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the context of patterned sets of actions rather than in a single act' (pp800-1). This 
result, though now over 20 years old, is still a good summary of the findings on 
environmental behaviours. Researchers have continued to look for correlations 
between general environmental concern and environmental behaviours: others 
have looked to other measures such as environmental knowledge or pro-
environmental attitudes as predictors of such dependent variables as aggregate 
amounts recycled, individual intentions to recycle, self-reported recycling or, 
occasionally, observed recycling 
'Consistent with tIus result is the observation that correlations between mdivtdual 
pro-environmental behaviours such as recycling, energy conservation, water 
consideration, car-pooling and environmentally conscious buying is again posibve 
but low.' 
These findings lead to the rather counterintuitive conclusion that there is not a 
single common factor underlying these pro-environmental behaviours, in other 
words, people who engage in one beneficial behaviour may not engage in others 
(Oskamp, 1995, pI63). 
Is involvement with such behaviours only a matter of attitudes? Clearly not, since 
the correlations with attitudes, while sometimes impressive, rarely approach one. 
Opportunities and contexts are important too. 
Indeed, Oskamp reports that such behaviours can be encouraged by other 
'situated influences' such as monetary reward, removing barriers by increasing 
convenience, persuasive communication strategies (involving flyers, media 
campaigns and occasionally in-person persuasion, eliciting the public 
commitment of participation, goal-setting and feedback). Levels of participation 
achieved with a combination of facilitating actions such as regular street pick-ups 
and some mechanisms of feedback can be very high indeed (ppl72-5). British 
researchers found that public willingness to accept more responsibility for 
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changing to environmentally sustainable practices has been shown to depend on 
four factors: 
• Belief in a moral duty of care 
• Ability to exercise choice over the expenditure of time and money 
• Confidence that the actions undertaken will be effective 
• Conviction that environmental responsibilities are being assumed equally 
across all sectors of society 
(Scott and Skea, 1998, pH) 
What, by contrast, can we say about actions with respect to science? What can 
people do to demonstrate their feelings and involvement with science? A few 
choose to take part in scientific activities such as natural histOlY or astronomy. 
Some actively seek information or updating in scientific matters. We deal with 
these aspects below. Others demonstrate against animal experiments, sometimes 
in very violent ways. More mildly, of Britons in 1990, 38 per cent refused on 
principle to buy goods that have been tested on animals or that contain animal 
pr()ducts. However, only 14 per cent would refuse medicines, vaccines etc that 
have been tested on animals if their lives might thus be saved (Gallup 
Organisation, 1990). What is most noteworthy, however, is the limited scope of 
effectual actions that people who are not scientists have available if they want to 
be involved on a non-professional basis, especially compared with those available 
for proactivity relating to the environment. 
2.2.7 Efficacy 
Given the shortage of things one can do if one has strong views or a definite 
interest in a scientific issue, it was particularly interesting to spot two questions 
in the Canadian survey that are not included elsewhere as far as I have seen. 
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Perceived personal efficacy in scientific matters, Canada (percent) 
and can often have some on 78 
science policy decisions if he or she is willing to make the effort 
These questions are part of a group of statements that constitute a measure of 
efficacy. By looking at the others it seems that this is to do with the person's 
perception of the efficacy of science, and the science communication system. 
These two seem to highlight the role of the individual within that system. The 
high proportion of people agreeing with them is impressive - I am inclined to 
want to know more about the science system in Canada, because I suspect 
Europeans would give a much more muted response, not in general having 
access to information or influence in the world of science policy. The level of 
actions described in the last section implies that people feel their actions do have 
an effect on the environment, however small. Some questions have been asked in 
a slightly different mode, asking people to assess the issues about which 'a lot 
could be done'. These tend to match the issues of most concern (Department of 
the Environment 1994, p136, Wilkinson and Waterton, 1991, p13). 
Young people in the UK have been asked to estimate their own potential for 
action in the case of a number of different problems. They think they can do a lot 
about litter; quite a lot about recycling and conserving energy; not much about 
loss of animal and plant species, air pollution, global warming, water pollution 
and loss of habitats. They cannot do anything about running out of fossil fuel 
(Scott and Skea 1998, pH). At a deeper level of analysis it has been found that 
perceived behavioural control provides an independent contribution of 
43 
expectations about eating food containing genetically modified organisms 
(Sparks et al., 1995, p279). 
2.3 CIVIL SOCIETY 
2.3.1 Standing of professions 
Scientists have enjoyed a high reputation in the public domain ever since they 
helped to win the Second World War. A US ranking of occupations in 1984 put 
scientists second behind physicians (Khan, 1988, p268) - this mirrors the 
picture for confidence in leadership of institutions (see p27). Europeans in 1992 
held similar views, with medical doctors respected most by 45 per cent of the 
respondents with scientific researchers respected most by 23 per cent (INRA, 
1993, p206). The next category, judges, claimed only 11 per cent. In 1997 a 
slightly different question was put to Britons: 'If you had the choice of being 
famous in one of these careers, which would you choose?' Once again, doctors 
were first (22 per cent), but writers and musicians came ahead of scientists, with 
12 per cent (Gallup Organisation, 1997). 
2.3.2 Media use 
In 1992, Europeans were asked where they got their news about science. lV 
seemed to be a more frequently used source than newspapers or scientific 
magazines: 42 per cent watched science programmes 'occasionally' on lV and 17 
per cent regularly (INRA, 1993, p12). In 1995, 66 per cent of Americans watched 
science shows on lV, 64 per cent heard about science on lV news; 62 per cent 
visited a science museum and 48 per cent got science news from a newspaper. 
The public library was a source for 44 per cent, radio news for 27 per cent, news 
magazines for 21 per cent and science magazines for 12 per cent (NSF, 1996, p7-
14). 
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People can also find out about science by making visits to museums or zoos or 
attending talks. One fifth of Europeans in 1992 made a visit to a science or 
natural history museum. Zoos, aquaria and art museums were generally more 
popular. Public libraries were far more popular than any of the 'visits' (INRA, 
1993, p14). A similar question was asked ofUK citizens in 1996, with results that 
seemed to indicate a fall in visits to zoos, aquaria (safari parks were also included 
this time), while attendance at science and technology museums was very much 
the same (Durant and Bauer, 1997). 
Visits to various science-related activities, Britain (percent) 
25 
or museum 19 20 
9 
or 5 
In 1990 Scots were asked about where they got their information on the 
environment. 1V was used by 72 per cent, newspapers by 46 per cent, and 17 per 
cent used books and magazines (Wilkinson and Waterton, 1991, p54). In 1992 48 
per cent used 1V as their main information source for 'new developments 
affecting our way of life'; 23 per cent used newspapers, 7 per cent magazines and 
weeklies, 5 per cent books and 5 per cent radio. 
2.3.3 Group membership 
Carrying out environmental behaviours is not the only way to take action that 
will lead to protection of the environment. As we have seen, another option is to 
make one's voice heard in society, with a view to changing the behaviour of 
others and/or influencing the policy of government and other organisations. 
Government statistics show that about 10 per cent of the UK adult population 
were members of an environmental or campaigning group or charity in 1996 
(HMSO, 1997, pI86). In 1988,6 per cent of Europeans had got involved 
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personally with an association protecting the environment (Eurobarometer, 
1992, pM), the same figure applied to Britons in that year (HMSO, 1997, pI89). 
In 1990 13 per cent of Scots interviewed claimed to be members of at least one 
organisation concerned with the environment (Wilkinson and Waterton, 1991, 
P46). In 1992, 10 per cent of Europeans financially supported environmental 
organisations and 7 per cent were members (Eurobarometer 1992, p60) In 
Britain membership of such groups peaked in the early 1990s, with 13 per cent 
being members in 1993. In 1996, 10 per cent were members (HMSO, 1997, pI86). 
One explanation is that 'while concern about the environment generally appears 
to have reached high levels in the early 1990s, this seems to have been dented 
considerably by changes in people's priorities during the recession. It seems, 
then, that concern about the environment is vulnerable to experiences of 
individual and collective hardship' (Taylor, 1997, p113). 
Membership of the campaigning groups in Britain has grown substantially over 
the last three decades (Jordan and Maloney, 1997, pI3), and this also applies to 
most of the less politicised groups, the only exceptions being the Trusts, which 
have maintained a steady level. In recent years the membership of the 
campaigning groups has declined slightly from a peak in the mid-90s, while the 
groups that support conservation and more leisure involvement with nature 
continue to grow. These latter have learned from their more aggressive 
counterparts to be more assertive and proactive in pursuit of their objectives, 
which, although perhaps less ambitious, can be achieved by negotiation and 
consensus rather than confrontation. And perhaps the continuing encroachment 
on the environment has increased the value of access to the facilities they help to 
advertise, support and maintain to residents of town and country alike. 
Who joins these groups? The membership of Friends of the Earth (England and 
Wales) has been extensively studied alongside members of Amnesty 
International and the National Farmers Union. The membership of FoE is 
around 70 per cent middle class and 30 per cent working class. Its members are 
46 
relatively well-educated: 'degree-holders are not only an educational elite but also 
a participatory elite' (Jordan and Maloney, p1997, pll1). The overwhelming 
majority is in professional, managerial or senior administrative occupations. 
Sixty per cent are female and there are a disproportionate number of young 
people. These characteristics stand out even when comparisons are made with 
members of other interest groups. In spite of the high status of their jobs, 
relatively few are top earners. 
Membership may mean different things to different people, as we have seen in 
the stereotypes. For some, probably most, it will mean merely the signing of a 
standing order and receipt of a membership magazine. It has been argued that 
this is even more true of the much larger organisation Greenpeace, which has 
been described as a gigantic siphon for campaigns masterminded by the small 
number of staffers: members are almost discouraged from actively participating 
(Rucht, 1995). But some FoE members actively participate in local campaigns. 
Their efforts are appreciated and encouraged by staffers and others drawn in as 
volunteers to add to the influence and resources available to the national 
organisation. Much of its work thus has a 'grass roots' feel to it, picking up on 
local issues and focussing on local ramifications of national policies. 
By joining, then, FoE members have to opportunity to 'join like-minded people in 
fighting for the environment'. They can do this at local level, while also feeling 
part of a global network that supports a sustainable development perspective in 
the face of opposition and intransigence from individual states and multinational 
corporations (Wapner, 1995). Nevertheless, 'the relationships among 
environmental interest groups have failed to coalesce into a unified 
environmental movement'. And, in spite of their vast (though now declining) 
numbers, some think that their existence does not represent an extension of 
participatory democracy but is rather a substitute for involvement with political 
parties. 'People now appear to prefer to do very little in public interest groups as 
opposed to doing very little in political parties' (Jordan and Maloney, 1997, p192). 
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Characteristics of members of campaigning groups (percent) 
59 56 31 51 
54 53 6 10 
or above 
In or 44 
management jobs 
Income over £20K 44 53 56 
Age: 
15-24 9 2 1 13 
25-34 24 13 16 
35-44 23 21 23 14 
45-64 20 34 53 23 
65+ 11 17 9 21 
11 10 63 42 
10 5 3 1 
30 31 14 17 
30 31 14 17 
o 2 1 3 
l.JUlualland 1997, pp108, 111, 116, 118) 
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2.3.4 Trust in sources 
2.3.4.1 Scientists 
Although scientific researchers are well respected in society, that does not 
necessarily mean that they are seen as being willing, effective and reliable 
communicators. Britons surveyed in 1990 ranked scientists fifth after doctors, 
priests, solicitors and teachers as most trusted to tell the truth (Gallup 
Organisation, 1990). When it comes to specific issues, moreover, there are other 
sources that are seen as more reliable. Most Scots in 1990, for example, trusted 
environmental organisations most on environmental issues, with 24 per cent 
opting for scientists. Least trusted was government (44 per cent), with industry 
next 22 per cent (Wi1kinson and Waterton, 1991, p55). A similar picture emerged 
two years later in a survey of Europeans: 27 per cent chose consumer 
organisations as the most reliable information source on biotechnology, with 
environmental organisations chosen by a further 23 per cent. Schools and 
universities came next with 17 per cent thinking them most reliable (Marlier, 
1992, pl00). Trustworthiness of different types of scientists to tell the truth on 
BSE was probed in 1996. Scientists working in a university came first, with 
industrial scientists next. Then came scientists working in a non-governmental 
organisation, with scientists working in a government lab at the bottom (Durant 
and Bauer, 1997). 
Confidence in scientific practices (percent) 
The fact that scientists repeat 
Most scientists want to on 
Many scientists to 50 
Britons saw scientists as largely responsible for poor communication with the 
public in 1990. They were seen as having a responsibility to communicate more 
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than they do (35 per cent) and secretive (35 per cent). They were seen to be bad 
at explaining their work (28 per cent), although as many thought them no better 
and no worse than many professionals (27 per cent), (Gallup Organisation, 
1990). In 1988 only 46 per cent of Britons believed that scientists could be 
trusted to make the right decisions (Evans and Durant, 1995, p61). 
2.3.4.2 M edla/jourualists 
Though the media are very popular as information sources, the material that 
appears is not always believed. Of all the media, EU citizens in 1996 were most 
inclined to trust the radio (63 per cent) with 'IV next (56 per cent) and the press 
last (40 per cent)(European Commission, 1997, pI8). 
In 1996, 51 per cent of UK citizens chose a journalist writing in a newspaper as 
the source in which they would have the least confidence to tell them about BSE 
(Durant and Bauer, 1997). Americans also placed little confidence in media 
articles about health issues such as heart disease and weight loss in 1992. News 
items were a little better trusted (15-20 per cent) than talk shows (about 12 per 
cent) (NSF,1993, p202). 
2.3.4.3 Raukings of Information sourees 
Ranking of trust in sources of information on biotechnology (most 
trusted first) 
1. Medical profession 
2. Environmental organisations 
3. Consumer organisations 
4. Farmers' organisations 
5. Animal welfare organisations 
6. Universities 
7. National public bodies 
8. Television and newspapers 
9. International public bodies 
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10. Industry 
(Biotechnology and the European Public Concerted Action Group, 1997, p846) 
The ranking varied, however, according to the specific topic. On crops grown 
from genetically modified organisms, environmental organisations were 
preferred, while the medical profession was seen to be the best source on 
xenotransplantation (Biotechnology and the European Public Concerted Action 
Group, 1997, p846). A sample of Britons (unrepresentative) surveyed in 1991 
came up with the following order when asked to rank the likelihood that they 
would accept what the sources say about biotechnology: 
Ranking of acceptability of sources (most acceptable first) 
1. Friends of the Earth 
2. Greenpeace 
3. New Scientist 
4. Conservation groups 
5. Scientists in universities 
6. Quality newspapers 
7. Television documentaries 
8. Animal rights organisations 
9. Family 
10. Health and Safety Executive 
11. Friends and colleagues 
12. Ministry of Agriculture Fisheries and Food 
13. Farmers 
14. Young people 
15. Religious organisations 
16. Scientists in companies 
17. Local district council 
18. The government 
19. Small companies 
20.Department of Trade and Industry 
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21. Multinational companies 
22. Tabloid newspapers 
(Martin and Tait, 1992a, p35) 
Do people place more reliability on information if they think it is from a 
consumer organisation? The results of a study in which the same information 
was attributed to a number of different organisations yielded a complex picture. 
Trust placed in the information was virtually equal for quality newspaper, leaflet 
from a consumer organisation, government information. People found it slightly 
more personally relevant if it seemed to be from a consumer organisation. It was 
rated most comprehensible if it was labelled government information, though the 
unlabelled version was rated far more highly than all the labelled versions. If it 
was thought to come from a quality newspaper it was seen as more biased. The 
unlabelled version had the lowest bias ratio (Frewer and Shepherd, 1994, p393). 
2.3.3.4 Genel'allevels ortl'ust 
Decline in trust in US institutions between the 1960s and 1970s has already been 
noted. A similar trend has been observed in Europe in the decade to 1997. Real 
negative shifts in satisfaction with democracy have occurred in most of the 
Northern European nations since 1995, particularly Belgium, Germany, 
Denmark, the Netherlands, and Fmland. On the other hand, they rose 
particularly greatly in Spain, (13 per cent) and slightly in Greece, Austria and the 
UK. In 1997 slightly more people in Europe distrusted rather than trusted EU, 
governments and parliaments, with political parties far more distrusted than 
trusted. The justice system, the trade unions and big companies were also more 
distrusted, while the police and the army, and to a lesser extent charities, the 
church, the United Nations and non-governmental organisations were more 
trusted than distrusted (European Commission, 1997, ppB.l, BA and B.5). 
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2.3.4 Stereotypes 
Clearly not everyone in society has a similar approach to science or the issues 
raised by developments in technology. Some are more interested than others. The 
same is true of other issue areas. The Americans have made an interesting 
attempt to categorise citizens into those who are 'attentive' to a certain issue; 
those who are 'interested', and the rest, who are referred to as the 'residual 
public' in that issue area. Citizens who display a high level of interest in an issue 
area, who believe that they are well-informed about it, and who display a pattern 
of current information consumption are classified as attentive to that issue. 
Individuals with a high level of interest in an area, but who think of themselves 
as not being well-informed about that area, are classified as members of the 
interested public. Those without a high level of interest in an issue area are 
referred to as the residual public in that issue area (NSF, 1993, p200). 
People attentive to various subjects, US (percent) 
medical discoveries 
20 15 
20 
20 
15 
13 
Sociologists studying behaviour relating to the environment have also used their 
results to distinguish between different levels of involvement. Three examples of 
such categorisations are shown in the table. 
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Examples of environmental stereotyping 
and Scots Passives Social class 
Waterton Moderates 20% 
1991, Enthusiasts 20% 
pp46-7 Evangelists 20% 
3 1000 on 
1994, p151 Swiss environmentally- experiences as 
active explanatory factor 
Standard -55% 
environmental 
behaviour 
Limited activism -12% 
Protest behaviour -13% 
3 3600 .24 2.6. 
1997,p130 Britons Non-greens 79 55 Degree level edn 
'Indirect' 
greens 14 21 Identification 
'Direct' greens 8 24 with Lib Dems 
2.3.5 Information 
Information, for the purpose of the thesis, is seen primarily as a commodity that 
passes between people and organisations. Some information is easily available. 
The next question then is: who seeks it, who is satisfied? Anyone who is not 
54 
satisfied may pursue their enquiries further; again they mayor may not be 
satisfied. Some, reasonably or not, may feel thwarted. Such frustration may result 
in negative responses. 
We have already seen some things people do that may result in their acquiring 
information about science. These include using the media and making visits to 
various appropriate organisations. Beyond this there is little information about 
how people seek scientific information. One piece of the picture may be provided 
by attendance at evening classes. In Britain in 1996, 8 per cent had attended an 
evening class in the four weeks preceding the survey (corresponding figures for 
1983 were 7 and 1993, 10)(HMSO, 1996, p230). 
In 1991 Britons were asked how well equipped they were to make sense of the 
latest developments in electronics/biotechnology. Equal numbers, 26 per cent, 
responded 'well' and 'badly'. 'Very well' was the response of7 per cent and 9 per 
cent said 'very badly', while 28 per cent said 'neither'. One third were concerned 
about their poor level of knowledge (Gallup Organisation, 1991). The number of 
people who agreed with the statement 'It is not important for me to know about 
science in daily life' seems to have fallen over the last decade. In 1988 47 per cent 
of Britons agreed, in 1989 37 per cent of Europeans, and 33 per cent in 1992. 
Only 21 per cent of Canadians agreed in 1993 Durant et al., 1989, p61, INRA, 
1993, p68, Einsiedel, 1994, p39). 
In the US people have been asked to assess their informedness about new 
scientific discoveries. The proportion feeling themselves to have a high level of 
informedness has remained static around 14 per cent between 1985 and 1990, 
though it then seemed to decline a little. In Europe in 1992 fewer thought 
themselves informed on scientific issues - the figure was 9 per cent. Figures are a 
little higher for medicine - 10 per cent - but 23 per cent of Americans claim to be 
well-informed in this area. As far as technology is concerned Europeans - 9 per 
cent - and Americans -10 per cent - are more on a par (INRA, 1993, p141, NSF, 
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1993, pI96). More people feel themselves to be well-infonned about 
environmental issues: 25 per cent of Europeans and 29 per cent of Americans. 
This comparison was not however borne out by measures of subjective and 
objective knowledge, where Europeans scored substantially better on each topic 
(NSF, 1993, p2U). Over 40 per cent of Europeans thought themselves to be well-
infonned about global warming, the greenhouse effect and acid rain and the hole 
in the ozone layer. The figure rose to 60 per cent for air pollution (INRA, 1993, 
p52). That said, most people feel they need more infonnation about the 
environment. Over 80 per cent of Europeans in 1992 though it very important to 
be better infonned about 13 topics mentioned (see Table 25) (Eurobarometer, 
1992). 
The question of infonnation provision was also raised with Scots in 1990. 56 per 
cent of respondents felt that 'too little infonnation is available about the 
environment and what can be done to protect it'. Over a third were satisfied that 
the amount of infonnation was about right. People who claimed to have a high 
level of knowledge of environmental issues were more likely to be dissatisfied 
with the level of infonnation available than those were with a fairly or very low 
level of knowledge. The more they knew, the more they wanted to know. Groups 
requiring more infonnation therefore included a high proportion of evangelists 
and enthusiasts, though even among the other groups a substantial minority 
desired more infonnation. In addition 63 per cent of households with children 
felt there was too little infonnation compared with the 44 per cent of non-child 
households (W"llkinson and Waterton, 1991, P54). 
Environmental topics on which Europeans would like better 
information (percent) 
disaster 
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--- ----- - -------------------
The risks of nuclear radiation 
The state of the 
The way public 
environment 
or 
environment 
money 
processes 
1992,p90) 
84 
83 
83 
82 
Some surveys have asked respondents to identify which organisations should be 
providing extra information. For example, Britons were asked in 1993 if 
government and manufacturers provide the right amount of information needed 
to"'"assess environmental damage or impacts of their products respectively. 
Assessment of provision of environmental information in Britain 
(percent) 
more 29 22 
10 7 
(Department of the 
Thus the greatest dissatisfaction was with manufacturers, with government not 
far behind. 
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2.4 SCIENTIFIC LITERACY AND OBJECTIVE 
KNOWLEDGE 
In the 1970s the concept of 'scientific literacy' began to enter the rhetoric of 
interested academics. They were concerned, primarily, with the competence of 
members of the public to play a part in the democratic process with regard to 
matters involving some degree of scientific or technical complexity. In reviewing 
the development of this concept of scientific literacy, Miller wrote: 
'In a democratic society, the level of scientific literacy in the populabon has 
important implicauons fur science policy decisions. As this essay will show, the 
level of scientific literacy in the United States IS deplorably low: thus any measures 
we can take to raise this level, to foster infonned and intelligent participation lO 
science policy ISSUes, will improve the qualtty of both our science and technology 
and our politica1life'. (Miller, 1983, p29) 
Miller's index of scientific literacy gives equal weight to three elements of 
knowledge of and about science. For the first, people were asked to produce 'a 
minimally acceptable definition of the meaning of scientific study' (p37). 
Fourteen per cent of people could. Then people were asked to assess their grasp 
of three concepts: radiation, GNP, and DNA. They could report a 'clear 
understanding', 'general sense' or 'little understanding'. Half reported a clear 
understanding of one of the concepts and at least a general understanding of one 
other. (The percentages for clear understanding were: radiation, 49; GNP, 31; 
DNA 22) (p40). The third task was to offer two potential benefits and two 
potential risks associated with nuclear power, food additives and the space 
programme. Forty one per cent produced at least six acceptable answers out of 
the possible 12. 'Success' in all three sections was achieved by only 7 per cent of 
respondents, and these were deemed by Miller to be scientifically literate (p41). 
Although these questions were set in an extremely challenging way by modern 
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standards, the measured levels were deemed by Miller to be 'deplorably low' 
(p29). 
The 1979 survey conducted by the National Science Foundation set the pattern 
for many other studies of scientific literacy around the world. The idea was taken 
up in Britain and Europe: similar surveys were fielded in 1988. Here the 
argument for the importance of scientific literacy was stated a little differently. 
Four reasons were given: 
'science is arguably the greatest achievement of our culture, and people deserve to 
know about .t; second, science affects everyone's lives, and people need to know 
about .t, third, many public policy decisIOns mvolve science, and these can only be 
genumely democratic if they arise out of infotmed public debate; and fourth, 
science is pubhcIy supported, and such support IS (or at least ought to be) based on 
at least a minimal level of pubhc knowledge.' 
A rider suggested that this was a matter of direct concern to the scientific 
community: 'common sense suggests that the scientific community would be 
unwise to presume upon the continued backing of a public that knows little of 
what scientists do'. Once again, the results were seen as giving cause for concern, 
though the language was not as strong as in Miller's paper (Durant et al., 1989, 
pH). In 1992 a survey conducted as part of the European Union's Eurobarometer 
programme 13 000 European citizens were quizzed on the same three strands of 
knowledge, though by this time the questions came in a more user friendly form: 
choice from a range of answers. Exploring understanding of different aspects of 
scientific methodologies assessed knowledge of the nature of scientific study: 
experiments, control groups and probabilities. A quarter gave correct answers on 
all three. Eleven statements that had to be labelled true or false tested knowledge 
of scientific concepts and theories. The average score on these was 6.88. A similar 
approach was taken to cause and effect questions about environmental problems 
such as air pollution, global warming and the ozone layer. These questions 
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generally produced higher scores than the open-ended questions (INRA, 1993) 
Other surveys have used similar questions, so it is possible to compare the level 
of correct answers. Canadians were asked the same questions in 1993 (Einsiedel, 
1994) and US citizens in 1992 (NSF 1993) and 1995 (NSF 1996). This is done in 
the table on the next page. 
Levels of objective knowledge such as these have been described, as we have seen 
above, as shockingly poor. For questions asked completely out of context, in my 
view the level of correct responses is actually rather impressive. Knowledge about 
familiar entities such as the earth and light is quite good, as is that on 
radioactivity. Electrons and the workings of lasers are obviously less familiar 
concepts, and in general the average level of knowledge about these and other 
abstractions seems lower in Europe as a whole than in the UK, Canada and us. It 
is interesting though that the Americans and Canadians seem less willing than 
Europeans to say that human beings developed from animals: is this a matter of 
belief rather than knowledge? 
That said, there is some evidence that the knowledge levels of the US population 
are declining: this effect has been noticed more strongly in surveys of high school 
seniors (NSF, 1993, p212). A recent British study showed that knowledge of DNA 
shot up to 81 per cent in Britain in 1996. It also showed that knowledge levels 
were highest among the age group educated in the 1960s (Durant and Bauer, 
1997). Objective knowledge about the environment was measured in the EU and 
the US in 1992. As pointed out above, Americans rated themselves better 
informed than Europeans but scored lower on the objective tests (NSF, 1993, 
p211): 
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Knowledge of scientific facts (percent) 
comes from plants 
The centre of the 
very hot 
\,;UIIUlICllU> are 
is man-
goes 
sun once each year 
are 
than atoms 
lived at the same time as 
the dinosaurs 
Lasers do not 
waves 
made safe by boiling it 
It is the father's gene 
which decides whether 
the baby is a boy or a girl 
viruses as 
well as bacteria 
79 75 
74 74 
79 
44 47 
46 
61 
-
61 
79 82 72 69 
75 75 
74 53 75 57 
46 63 
46 21 31 42 
46 50 46 47 
37 36 42 37 
66 
49 51 49 
27 55 24 
know them today, 
developed from earlier 
species of animals 
DNA? 21 14 43 
People in England and Wales were asked in 1993 about their knowledge of global 
warming. 
Knowledge of environmental facts (percent) 
Acid rain can cause damage to forests 90 89 
Car have to do with acid rain 20 16 
The correct answer, increased gases around the earth trapping more of the sun's 
heat, was given by 42 per cent. When asked about the major factors contributing 
to global warming, 22 per cent gave the 'best' combination of answers, with 
another 8 per cent a 'reasonable' combination. 'Confused' answers were given by 
39 per cent with 24 per cent plainly wrong. One third of the respondents picked 
out 40 per cent as the contribution individuals make to global warning 
(Department of the Environment, 1994, p141). 
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2.5 DEMOGRAPHIC COMPARISONS 
Demographic factors will be explored in the data collected in the research described below. It was therefore thought 
useful to look for similar information, where available, in the literature surveyed. The chart below documents the available 
information. 
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Interest in Gendel' Age Education 
science 
INRA, 1993, p139 Women are more interested in Interest in medical discoveries Levels of interest in all the 
medical and, to a lesser extent, peaks in middle age (40 to 54); topics increases with increasing 
environmental developments. younger age groups, especially age of finishing education. 
25 to 39 year-olds are the more Those still studying are 
Men are more interested in new interested in developments in generally more interested than 
inventions and technological technology and'science. any except those who finished 
developments, and to a lesser their education over the age of 
extent, scientific developments. Interest in the environment, 20. The exception is medical 
much higher than any of the discoveries where those still 
other three, is high among studying are no more interested 
young adults but highest in the than those who finished 
two intermediate age groups studying at ages up to 15 are. 
and falls off among the over 
54s. 
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Confidence Gendel' Age Education 
in science 
INRA, 1993, The European results bear out Intensity of feeling about the The more educated people are, 
pp183, 185, 193, the American finding drawbacks of science seems to the more likely they are to agree 
205, 204, 188, (Trankina, 1993) that men have rise with age. So do the that science is making our lives 
I 186,201 more confidence in science recognition of most of the healthier, easier and more 
I 
I 
than women. However, the advantages it has brought, comfortable; this is also true of 
I Gallup effect is small, and even in the though these tail off slightly in the specific potential benefits 
I Organisation, US, some argue that the the over 54s. considered. However, more 
1997 differences have now education seems slightly to 
disappeared (NSF, 1996). The proportion believing discourage the view that the 
I themselves to be fortunate benefits of science are greater 
I 85 per cent of men but only 77 tailed off with age, from 89 per than any harmful effects it 
I 
per cent of women believed we cent at 16-24 to 70 per cent of might have. Better-educated 
were fortunate to be living in an over 65S and over. people are also less likely to 
age when scientific agree that science makes our 
development is going ahead at way oflife change too fast. 
such apace. People who finished their 
education at age 16 are the 
most likely to believe that we 
depend too much on science 
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Confidence Gende .. Age 
in science 
66 
Education 
and not enough on faith, 
followed by those who are still 
studying. Those who finished 
their education at ages 16-19 
are least likely to agree with 
this, with those who finished 
their education at 20 plus a 
little more likely to agree. 
The proportion believing 
themselves to be fortunate was 
highest among the social class 
A/B (88 per cent) and tailed off 
to 73 per cent for DIE. Also 
highest in Scotland/N orth, 
tailing off to south. 
-Concern Gender Age Education 
INRA,1993, Women are substantially less The older people are, the more The longest educated tend to be 
pp189, 187, 196, likely to agree that scientists likely they are to agree that the least likely to believe that 
200 should be allowed to do researchers have a power that scientists have a dangerous 
research that causes injury to makes them dangerous, and power, and the most likely to 
Gallup animals and slightly more likely not to agree that automation believe that more jobs will be 
Organisation, to agree that scientific will need to more jobs. created by computers and 
1997 researchers have a power that However, apart from the oldest automation. Those still 
makes them dangerous. Men age group, they are more likely studying are least likely to 
are very slightly more likely to to approve of experiments on approve of experiments causing 
agree that computers and animals. Beyond the age of 25, pain to animals, with those 
factory automation will create older people tend to have more educated to 16-19 a little more 
more jobs than they will confidence in the ability of approving, followed by those 
eliminate and that new scientists to find ways of who finished before 15. Those 
inventions will always be found counteracting harmful educated beyond the age of 20 
to counteract any harmful consequences of developments. were the most likely to support 
consequences of a scientific such experiments. The longest 
and technological development. The 45-64 age group were the educated are also less likely to 
most concerned about the believe that harmful 
Women tend to be more a little environment (89 per cent very consequences can always be 
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Concern Gender Age Education 
. . 
more concerned about the or quite concerned) with the 25 avoided. 
environment, with 87 per cent to 44 age group next (87 per 
very or quite concerned cent), 18-24s with 82 per cent Concern tends to be highest in 
compared with 84 per cent of and 65 and over (80 per cent). top social classes and tail off. 
men. 
Concern tends to peak for 
Most issues of concern covered adults (especially 35-44s) and 
(p31)were equally worrying for tail off in over 64s. 
women and men. Exceptions 
were genetic alterations of 
crops and animals for food 
(men 65 per cent concern, 
women 71 per cent); ability to 
predict an individual's risk of 
disease (men 58 per cent, 
women 67 per cent); 
transplants using animal 
organs (men 53 per cent, 
women 66 per cent); the ability 
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Concern Gender Age Education 
to grow babies in an artificial 
womb (men 63 per cent, 
women 68 per cent); 
widespread use of human 
tissue taken form aborted 
foetuses to treat diseases (men 
62 per cent, women 66 per 
cent) 
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Spending Gender Age Edneatlon 
priorities 
Gallup Safe nuclear energy: most Safe nuclear energy: most 
Organisation, important to spend money on important for social class Cl 
1997 for 35-44 and Scotland/north 
Most important for top social 
Organ transplants: peak in 25- classes and in Midland/Wales 
34 Most important for top social 
classes and in Midland/Wales 
Low pollution transport: peak 
25-44 
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Attribution Gender Age Edneatlon 
Gallup Women were less likely to Scientists were most likely to be Scientists were just as likely to 
Organisation, blame industrialists and blamed by the over 65s and the be blamed by members of all 
1990 politicians for current 25-34 age group. the social classes. ABs were 
environmental problems and less likely to blame 
INRA 1993, p197 more likely to blame scientists People aged 25 to 54 were industrialists and people in the 
and people of the developed slightly more inclined to agree third world and more likely to 
countries. that the government should blame people of the developed 
support scientific research than countries. 
Women were slightly less likely those older and younger. 
to agree that 'even if it brings Higher educational levels 
no immediate benefits, produced slightly more 
scientific research which agreement that government 
advances the frontiers of should fund research. 
knowledge is necessary and 
should be supported by the 
government'. 
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Actions Gender Age Education 
Europeans and Women score slightly higher on Numbers of actions increased More educated people were 
the Environment the number of actions taken, with age, while potential more likely to take more 
1994,p66 though they are slightly less actions decreased. Over 54 actions. 
likely to offer 'potential actions' years both decreased. 
Gallup so the aggregates will be equal. Non-purchasers peak in Cl and 
Organisation, In Scotland: refusers in lower classes. 
1990 With very few exceptions, more Taken bottles to a bottle bank: 
women do environmentally peaks 45-54 Scotland: 
Winterson and friendly actions than men. Taken paper for recycling: C1s do most taking paper for 
Waterton, 1991, peaks 55-64 recycling. 
p45 Far more women than men Picked up other people's litter: Other actions decline with 
refuse on principle to buy peaks 45-54 lower social class. 
goods than have tested on 
animals or that contain animal Goods tested on animals: not 
products (49 per cent much variation on purchases 
compared with 27). but marked peak of refusers in 
25-34 year age group. 
But a similar proportion would 
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I 
Actions Gendel' Age Education 
I 
, 
refuse medicines tested on Differences with age vary 
-
animals if they might save their between different actions: 
lives. 
Not making noise: 
Older people more 
Recycle paper: 
Young and old more 
Recycle glass: 
Older people more 
Limit energy use: 
Older people more 
Avoid pesticides: 
Middle-aged 
Unleaded petrol: 
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Actions Gender Age Education 
Older people more 
Used recycled paper: 
I 
Middle-aged more 
I Limit packaging: 
I 
I 
Middle aged more 
I 
I Env. friendly products: 
I 
I 
Younger people more 
Limit sunbathing: 
Older people more 
Not bathe from dirty beaches: 
Middle-aged more 
74 
Standing of Gendel' Age Education 
proCessions ,-' 
J 
INRA,1993, Women are far more likely than Respect for doctors tends to More educated tend to respect 
p206-7 men to have doctors as their increase with age. Scientific doctors less, but researchers 
most respected profession. researchers are most respected more. Engineers and 
by 40-54 year olds, but older businessmen are also more 
Men chose scientific people are less likely to respect respected by the better 
researchers slightly more and them. Respect for judges educated, while the reverse is 
engineers and businessmen decreases with age, while the true of judges and lawyers. 
quite a lot more. reverse is true for engineers. 
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Media use Gendel' Age Education 
1NRA,1993, Women pay less attention to all Media use increases with age. Use of1V declines with level of 
pp142-3 the media than men do. The But attention to science in education attained. The reverse 
difference is slight for 1V use newspapers, 1V and science is true for newspaper science, 
and radio but larger for the magazines drops off after 54. 1V science and science 
daily papers. Women are less magazines. Use of daily papers 
likely to attend to science in Use of science and technology is greatest among those whose 
newspapers on 1V and in museums declines with age. education ended between 16 
science magazines. Younger people also dominate and 19. 
at natural histOIY art museums, 
Men are more likely to visit though 40 to 54s slightly The less well educated tend to 
science and technology outnumber 25 to 39s. This age use science and technology 
museums. Women are more group favours zoo and aquaria museums more, the reverse is 
likely to visit zoos or aquaria even more than the youngest, true for public libraries and art 
and public libraries. Equal though there is a fall-off with museums. Visits to zoos and 
numbers go to natural history older groups. aquaria are most favoured by 
meetings and art museums. those educated to 16 to 19, 
while this group 
correspondingly slightly 
disfavours natural history 
museums. 
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Group Gender Age Education 
membership 
Jordan and 59 per cent of FoE members are Age groups under-represented: More than half have a degree or 
Maloney, 1997, women 15-24 higher 
ppl08, 111, 116 45-64 
65 and over 
Age groups over-represented: 
25-34 (36 per cent) 
35-44 (23 per cent) 
Stereotypes Gender Age Education 
Winterson and The higher the social class, the 
Waterton, p41 larger the proportion of 
evangelists. The reverse 
applies to agnostics. Otherwise 
there is a variable picture. 
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Information Gender Age Education 
. 
Social Trends Over twice as many women as The older people are, the more The better-educated people are, 
men attended leisure classes. likely they are to agree that 'for the less likely they are to agree 
INRA,1993, me, in my daily life, it is not that 'for me, in my daily life, it 
pp191141, 172, Women are more likely than important to know about is not important to know about 
173, 174, 175,176 men to think that 'for me, in my science'. science'. Better education also 
daily life, it is not important to goes with higher informedness 
Europeans and know about science'. Reported informedness about medical, scientific and 
the environment, declines with age for new technological discoveries about 
, p92 They are likely to think developments in technology. environmental pollution. 
: 
themselves better informed The youngest are most likely to 
Gallup than men about new medical claim that they are well Environmental informedness 
Organisation, discoveries, but less well informed about technological rose with age of finishing 
1991 informed about scientific and and scientific developments education. 
even less well informed about and environmental pollution. 
new inventions and Knowledge of discoveries in Desire for better information 
technological discoveries. medicine, by contrast, peaks increased with age of finishing 
Equal numbers think among the elderly. education. 
themselves well-informed 
about environmental pollution. The youngest group reports Higher class was associated 
better informedness about all with higher likelihood of feeling 
Men claim better informedness the environmental issues veI)' well or well equipped to 
• 
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-Information Gender Age Education 
about environmental issues. mentions, with high levels for make sense oflatest 
those also between 25 and 54. developments in 
Men were slightly more likely The oldest group was not so electronics/biotechnology. 
than women to request better likely to claim to be well 
information. informed. 
Men were much more likely Desire for better information 
than women to feel very well or peaks at the 25 to 39 years age 
well equipped to make sense of range and then declines. 
latest developments in 35 to 44 year olds were the 
electronics/biotechnology. most likely to feel very well or 
well equipped to make sense of 
latest developments in 
electronics/biotechnology. 
INRA, 1993, p165 Both sexes scored better on Scores on both tests decreased Scores on both tests increased 
environment than on science; with age of answerer. with age of finishing education. 
men scored substantially better 
than women did on the truth 
assignments. 
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Chapter 3:Qnalitative literature 
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3.1 THE TRANSMISSION OF SCIENTIFIC 
INFORMATION TO THE PUBLIC 
This literature review will be structured around the question of whether science 
and society function well together as a communications system. The 
understanding of communications systems elaborated by Stuart Sigman (p6) will 
form the basis of the discussion. For him, attention should be concentrated not 
on 'the individual cognitive features oflearning' but on what it means to be a 
member of sociey ... 'the socioculturally defined codes of which the 
communications stream is comprised serve continuously to construct and 
constitute persons as social actors or social identities' (Sigman, 1987, pl03). 
To take such an approach with this subject seems at first counterintuitive, 
because the primary focus of much research hitherto has been to see the 'public 
understanding of science' as a question primarily of what people know. Science 
after all deals in 'facts'. 'The cognitive deficit model...characterised the public as 
lacking in the fundamental knowledge of science' (Thomas, 1997, p163). Such 
ignorance is perhaps surprising. After all, society arranges for people to be 
supplied with such facts. At first glance, appropriate mechanisms seem to be well 
in place. Almost everyone (unless they systematically truanted, were ill, or did 
not grow up in Europe) has studied some science in school. 
Society imposes such study on children whether they want it or not. One modem 
rationalisation for this runs as follows: 
'YOWlg people are growmg up in a world whIch is mcreasingIy shaped and 
controlled by science and technology. science and technology are among the great 
imaginatlve and cultural achievements of the human race and the abdity to funCtIon 
effectively as a cItizen in the modem world seems to demand some sClentlfic 
knowledge allied with an insIght mto the scientlfic endeavour'. Oenkins, 1997, 
p137) 
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At a more pragmatic level there is the need to attract young people to and prepare 
them for careers in science itself and a number of technical professions which are 
in demand in society. Post-war education policy in the UK has been predicated 
on the assumption that growth in material wealth would require an expanding 
cadre of technically trained individuals. These self-selected individuals, would, it 
was thought, do technical work on behalf of society. It is only in the last two 
decades that attempts have been made to provide science education that would 
benefit everyone and contribute to their ability to fulfil their role as citizens in a 
democratic society getting to grips with difficult technical issues that affect 
everyone. 
Testing people on their knowledge of scientific facts has shown that many can 
come up with correct answers to questions of topical importance for everyday 
life; somewhat fewer are on top of more abstract topics (p61). However, some 
have interpreted low scores as a matter for concern. Scientists, in particular, are 
bothered by such results. To them, the establishment and validation of factual 
information is a particular concern - a deficit in information implies an inability 
to draw sensible conclusions and to act and legislate rationally. 
Further, not having the knowledge easily available is a sign to some that the 
person does not appreciate its importance, either culturally or practically. 
Ignorance of science is a kind of insult that impacts both on the individual and 
society as a whole. It is the more frustrating because as the scientists see it, the 
relevant information is freely available. There have been many studies of levels of 
'scientific literacy' (p57). In general researchers have concluded that levels of 
scientific literacy are low and many efforts are under way to improve the level of 
knowledge outside formal systems of education (Jenkins, 1997, p138). This 
approach does not take into account, however, that modem life makes many 
demands on a person's mental capacities. Outside their work or home activities, 
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knowledge of many important areas is likely to be imperfect, or at least difficult to 
access. Opportunities for refreshing and updating may be few and far between. 
However, the same studies have also shown that by and large the message about 
the importance of science has got across (INRA, 1993, pp72, 74, NSF, 1996, 
pp203, 204). Messages signalling the significance and salience of science in 
evexyday life are reinforced and updated via sources such as the media (INRA, 
1993, p12, NSF, 1996, p7-14). Even before the body of work establishing these 
results had been carried out, scientists in Britain had expressed concern that the 
communications system between science and society was not working properly. 
Their particular problem was with a 'low level of understanding of science, 
including its complexities and its contribution to society, industxy and 
government ... it also counteracts the growing public scepticism about the value of 
science' (Evaluation Associates, 1995, pI). 
At the same time, scientists see themselves as authorities. 'The expert is seen as 
information provider, educationalist and the primaxy decision-influencer (if not 
decision-maker). Most importantly, expert knowledge is usually considered to be 
privileged and legitimate' (Petts, 1997, p359). And it is exactly this pre-eminence 
in scientific and technical knowledge that leads to the high social status of being 
a scientist (Nowotny, 1993, p318). Others have acknowledged a problem oflack of 
knowledge and awareness among non-scientists of what science has to offer in 
dealing with their problems and in enhancing their quality of life, whether in 
practical or cultural terms. However, they have seen it rather as knowledge and 
understanding related to the context of usage and action (Jenkins,1997, p144). 
Following through this idea leads us to a new perspective on how to evaluate the 
effectiveness of science and society as a communications system. Rather than 
focus on what people know we should perhaps look at what happens when 
people look for expertise to help them deal with problems. 
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The question of dealing with scientific infonnation is important, because people 
often seek expertise to help them deal with problems. People are at work 
'creating new knowledge or, where possible, restructuring, reworking, and 
transforming existing knowledge into fonns which serve the purpose in hand' 
(Jenkins, 1997, p147). 
To engage in this kind of activity demands that people recognise their own lack of 
knowledge. It requires the recognition that sources outside the immediate 
situation may have something to offer. Beyond this it requires time and effort to 
find such sources. And then the infonnation found has to be integrated with 
personal judgements and values. It may suggest possibilities that require 
unacceptable changes of behaviour or access to unavailable resources. Layton 
and his colleagues have shown how the domestic energy practices of elderly 
people are guided not only by the physics of heat conservation but also by 
aesthetic, personal convenience, financial and other considerations (Layton et al., 
1993). 
Sometimes people do see a good enough reason to undertake this work. 'When 
adUlts need scientific expertise to help them address a problem, the evidence 
suggests that they are often remarkably successful in securing access to it' 
(Jenkins, 1997, p150). Various sources are available and up to the task of dealing 
with the science that 'members of the public would choose to discuss if the 
initiative were left to them' (Hodges et al., 1993, pS). 'Success seems to owe less to 
a basic understanding of science than to curiosity allied to purpose, to 
persistence and creativity in seeking access to data, and to a willingness and 
confidence to engage with scientific matters of interest to them' (Jenkins, 1997, 
p150). 
In short, the people who succeed in acquiring and dealing with scientific 
infonnation are those that are confident and proactive in seeking and using it for 
their own purposes. It should not however be assumed that there is a simple 
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relationship between knowledge and action, as might be suggested by some views 
of developmental psychology. One researcher has pointed out that 
'incbviduals are already hIghly aware aud concerned when it comes to enVlCOnmental 
issues aud problems, yet do not display the corresponding environmental behaviour 
one could expect ... The prevalent deficiency model of educatIOn - pushing for more 
informanon, more knowledge aud more awareness - will not make them more 
sOCIally acnve, perhaps it will even make them less active'. (Finger, 1994, p143) 
More information may make it apparent that action is useless or actually 
undesirable. Alternatively, the seeking for knowledge may become a response in 
itself, a substitute for action. In Sigman's terms, a record of success in acquiring 
and using information gives individuals confidence that they can act successfully 
in this way and thereby promote their own personal objectives, even if these are 
not exactly what we might expect. 
But others do not have this confidence. To understand why, we have to look at 
the communications system as a whole. I am going to focus on work that pertains 
to two aspects in particular: the lack of direct contact between scientists and the 
public, and the question of where the power over the direction and control of 
technology really lies. 
3.2 COMMUNICATING 'SCIENCE' 
The scientific community is surely one of the modern institutions that are 
'discontinuous' with the gamut of pre-modern cultures and ways oflife (Giddens, 
1991, p179). And it is,par excellence, an 'expert system' which 'bracket[s] time 
and space through deploying modes of technical knowledge which have validity 
independent of the practitioners and clients who make use of them' (pI80). 
Giddens goes on to refer to the scientist, technician or engineer as 'central'to the 
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expert systems of modernity. He also includes the doctor, counsellor and 
therapist. Such expert systems, Giddens argues, are social institutions that are 
'disembedded' in the sense that individuals draw on them sporadically in 
response to spontaneous needs. The social relationships involved are 'lifted out' 
from local contexts and rearticulated across indefinite tracts of 'time-space' 
(p180). 
Others have observed how the professionalisation of science enforced in some 
areas of science a strict separation between career scientists and amateurs. 
Another way of putting it is to say that this 19th century bifurcation resulted in a 
discontinuity 
'between the scienttfic notton of public knowledge as knowledge, resting upon 
intellectually detached applications of ngorous mtellectuaI nonns of describing 
expenence and rea.oning, and the more ordinary popular notion of public 
knowledge as WIdely shared mformatton' (Nowotuy, 1993, p310) 
The result is a deep ambivalence about to what extent scientific knowledge is the 
business of non-scientists. Surely it is perverse then to judge members of the 
public according to how well they fulfil it? After all, it is the scientists' pre-
eminence in 'scientific and technical knowledge' that leads to 'expertise and 
social status derived from it' (Nowotny, 1993, p318). 
Scientific training involves dealing with only the very small parts of problems 
where simple hypotheses can be formulated and tested. Members of the public do 
not usually have occasion to develop such thought patterns. Rather their habit of 
mind is to look for knowledge that they want to use in real life situations. For the 
most part, their interest in the 'the facts' will be context-led, and for successful 
communication it will be necessary to present the facts in such a way that they 
can be so used. 'The "public understanding of science" cannot be equated with 
understanding on the scientists' own terms, not least because processes of 
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negotiation and evaluation are involved, although not necessarily explicitly' 
(Jenkins, 1997, pI46). 
One can also ask what business it is of scientists to deal with the public. 
Scientists are often not well equipped to do this job. The emphasis in the 
education of scientists is in decontextualising knowledge and subdividing it into 
very small parts so that hypotheses about cause and effect can be constructed 
and tested. Thus it is often difficult for them to address issues as formulated by 
non-scientists or even present their own work in a way that is meaningful to 
outsiders. There has been some criticism of ignorance of general science 
knowledge and lack of a broad perspective among the scientific community. 'A 
generalised curiosity has not been encouraged or reinforced in basic science 
training for almost a century. The robust pride that one's knowledge of science is 
narrow and deep is almost universal among specialists' (Greene, 1997, p619). He 
points out, moreover, 
'the general and strong sense among scientists that, because the advance of science 
depend, on the accumulatlOn of knowledge rather than of OpIDIOn, they are not 
permitted to speak about scientific subjects in public other than those in which they 
are expert'. (Greene, 1997, p619) 
The self-denying ordinance arises partly because scientists are not encouraged to 
develop a view of the whole, an emphasis that travels in harness with a contempt 
for generalisation - invariably stigmatised as 'popularisation' or 'speculation': 
'today's scientlsts are in command of only a small part of what IS known, and there 
are no educatIOnal or career ,tructures that mandate, sugge,t or reward the 'ynthe,i, 
of results into a unified world pIcture. If thIS trend conttnues, one can lIIlagine a 
world dominated by the results and artefacts of natural science, but ID which no-one 
has a scientific world-view. TIus outcome, not as bIZarre or unlJkely as it may 
appear at first, would be remarkable, not lea,t for the danger it would po,e to the 
continued survival of the scientific enterptise '(Greene, 1997, p619) 
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The vacuum left by the specialising scientists was in the post-war decades filled 
by intermediaries who often were not professional scientists, though eventually 
they came to include some who had a training in science. There were exceptions 
- scientists who were happy to take a wider remit when speaking in public. More 
recently a number of distinguished scientists have built up public personae, and 
speak broadly across the span at least of individual disciplines. On the individual 
level, though, science has mostly been transmitted to the general public 
indirectly, through doctors, teachers, and engineers. Increasingly, part of the 
training of such professionals is in contextualising their abstract knowledge, 
communicating and negotiating it. For scientists, by contrast, communicating 
with outsiders is not seen as part of their professional work. 'Enthusiasm for 
public understanding of science activities can easily be subdued in departments 
where others do not see it as important, and where [scientists] are under 
pressure to put their research first at all times' (Pearson, 1997, p287). 
"'''Some authorities think this situation should change, and that scientists should 
be trained to communicate with 'lay' audiences. Having reviewed the 
contribution of scientists and engineers to the public understanding of science, 
engineering and technology, a government committee wrote 'not all scientists, 
engineers and research students are equally skilled at communicating to a wider 
public though they may be outstanding in their particular field'. It proposes 
measures 'better to equip professional scientists, engineers and research students 
to communicate an understanding and appreciation of their work to the general 
public'. It suggests that having work funded by research council grants should 
place an obligation on grant-holders to make and carry out plans for 
communicating the results to the public. 'Proper training in communications 
skills for all scientists, engineers and research students' is needed. At the time 
the report was compiled, 'some universities are already making provision in this 
area'. But most, the implication is, were not (Wolfendale, 1995, pp4-5). 
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The need for conscious attention to the mechanics of good relationships with 
different groups in society is increasingly becoming explicit rather than implicit. 
Thanks to a higher level of education, the non-expert patient or purchaser now 
seeks more responsibility and proactivity in making and carrying out decisions. 
The importance oflearning skills and strategies to handle such negotiations is 
now an important part of the training of many professionals. A number of 
organisations in society including libraries and museums have developed 
existing skills to meet demand. The results of a recent study show for example 
that 'public librarians can handle most of the environmental enquiries that 
currently come their way without additional assistance, though they may well be 
helped by a brief training session and provision of appropriate stock' (Hodges et 
al., 1993, p12). 
Science education for the citizen is changing too. In future the emphasis may well 
shift away from knowledge offacts and theories. Various formulations of new 
directions have been mooted, including 'discussion of the organisational forms of 
ownership and control of scientific knowledge' (Wynne, 1991,p120). It has been 
suggested that schools incorporate technology with science in a unified approach 
to educational objectives and practices, covering both basic principles and 
applications in society (Layton, 1993). The central theme of 'technology as a 
practical imperative for the individual's personal health and safety, coupled with 
an awareness of both the natural and man-made environments' has been 
suggested as a guiding principle for science education (Shamos, 1995, p 217). 
Coverage of science in the media has also increased and media organisations are 
increasingly drawing on the skills of people with scientific training, as editors, 
writers, and producers as well as consultants and interviewees. Organisations not 
traditionally associated with generating knowledge, such as environmental and 
consumer groups, also draw on scientific expertise They do this partly to generate 
the information they need but also to assemble it in a form suitable for sharing 
with wider audiences. Through such organisations, non-scientists find common 
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cause with those few scientists who support them often because they all share a 
common outlook or worldview. There is evidence that such affiliations can have a 
strong influence on the way that factual information is interpreted (Martin and 
Tait, 1992b, p129). Amateur scientists also 
'play an extremely important role in linkmg professional scientlSts to the 
publIC .. our survey mdlcated that all the socIeties had members who were active in 
disseminatmg information about science to the public via talks, evenmg classes, 
weekend courses, talks on local radIo and occasional or regular columns in the local 
paper.' (Meadows and Fisher, 1978, p753) 
One could argue that this situation suits both sides. The intermediaries can 
develop a better awareness of the particular needs of the people with which they 
deal- the level of information they want and or need: the range of topics that is 
of interest to them the best technologies and formats in which to provide it. 
Sometimes other factors are important, such as timing, source of information, 
context, prioritising of importance of different parts of the message. Again, the 
recipient of the message will find it easier to interpret the package of information 
provided by a source he or she regularly has dealings with. Generally speaking, in 
these interactions the lay person will not be wanting to challenge the factual 
content of the information - rather he or she is likely to use it as the basis for 
further dealings and decisions, which may be based on personal preference or 
details ofloeal context. 
So we have seen that some people, through their education, through 
intermediaries, or sometimes even through specially orchestrated meetings with 
scientists, do gain confidence in seeking the technical information they need. 
There are vel)' few studies that show people who make an effort to find 
information generated by the scientific method failing to do so. The problems 
that do seem to arise are of the following kinds: 
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• infonnation not available because an organisation has a vested interest in 
concealing it (Grohs, 1996; Irwin et al., 1996) 
• people thinking that the scientists will do experiments to find out what 
they want to know or so their companies can make a profit irrespective of 
society's views and regulatory instruments (Wellcome Trust, 1998) 
• scientists not being trusted because they are seen as representatives of 
such an organisation (Martin and Tait,1992b; Irwin et aI, 1996) 
• organisations that do not employ scientists being seen as more 
trustworthy because they are seen as on the public's side, or having 
integrity (Irwin, 1995, p96; McKechnie, 1996 ) 
• decisions being made that do not take local factors into account, and even 
defy local knowledge (Wynne, 1992) 
• people not making an effort to find out because they could not do 
anything about it if they did know (Irwin et al, 1996; Michael, 1996; 
Layton et al, 1993) 
• people gathering much infonnation from many sources on a particular 
topic and then not quite knowing how to balance conflicting advice and 
other constraints (Lambert and Rose, 1996) 
Whether or not they have correctly perceived the true nature of the problems, 
leaders of the scientific community are worried. The public approach to science 
was one of the topics tackled at a 90-minute science seminar organised by the 
Prime Minister's office in December 1998. 
'One participant was shocked when two minlSters confessed to havmg learnt no 
science since O-levels. Another painted a pictnre of the horror with which much of 
the pubhc Vlews the genenc engmeermg of crops and ques noned the assernon that 
genetically modlfied crops will be needed to feed the world Another questioned 
the view that a pubhc consensus on the matters, even lf achievable, would be 
meanmgful or desirable'. (Judson, 1999, p16) 
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'Learn to communicate with the public, be willing to do so and consider it your 
duty to do so,' wrote an ad hoc group of the Royal Society of London in 1985 
(Royal Society, 1985). Working, among other ways, through the Committee on 
the Public Understanding of Science (COPUS) they have encouraged scientists to 
take part in events designed to infonn the public about their work. A more recent 
report recommended that communications skills be taught to scientists at both 
undergraduate and postgraduate levels. These will 'have value in all eventual 
occupations and be welcomed by employers'. Moreover, professional credit 
should be given for promoting the public understanding of science, and that the 
award of public funds for research should be accompanied by an obligation to 
publicise the work (Wolfendale, 1995). The question is, though, are the 
solutions the scientists advocate going to deal with the problems that the 
literature reveals? We can perhaps arrive at a deeper perspective if we look at 
some examples where non-scientists have come into contact with scientists or 
scientific work. 
COPUS has been involved with many such events in recent years. Some have 
taken place within the context of national Science, Engineering and Technology 
weeks. It also supports festivals of various kinds as well as ad hoc local schemes 
and courses, such as those run by the Women's Institutes, ways of bringing 
scientists into media and parliamentary environments and the judging of prizes 
for science books. Scientists who took part in the various schemes found them 
valuable. An evaluation involving questionnaires filled in by participating 
scientists reported 
'cleu evidence of the success of COPUS. Many of our respondents ugue that 
W1thout COPUS they would not have become mvolved 1fi public understandmg of 
science or would have been unable to develop as far as they have done. scientists 
and pracntioners in the media, museUOlS and exlubitions ue convmced of the need 
to lOcrease the level and range of actlv.t1es with the a1m of 1mproving understandmg 
among all sectors of the pubhc' (Evaluation AsSOCiates, 1995, put) 
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COPUS also arranges a prize for the best science book published in English. 
Scientists are increasingly entering the publishing world as authors. They make 
authentic if sometimes demanding writers. An independent evaluation of the 
prize suggested that it was not widely known about either in the scientific 
community or among the public. Moreover, the sponsor (Rhone-Poulenc) was 
concerned that the Prize is not being awarded to 'genuinely popular' books 
(Evaluation Associates, 1995, p64). 
COPUS activities are for scientists to promote the work they already do as 
professionals. There is sometimes an element of researching and planning to 
tailor it to audience needs and/or local issues and interests. This is particularly 
true of the millennium fellowships that involve working with existing community 
groups. Also scientists working with others have to broaden their skills to address 
the topics that they are given to work on. Whatever the particular agenda, 
conflicts did arise: 'the principal tension we encountered was with young 
scientists who need to reconcile popular communication with developing their 
careers.' The same conflict was apparent in a more detailed study of an 'outreach' 
event where scientists from Bristol University presented their research to the 
public in a shopping mall (Pearson et al., 1997). The event was part of the 1995 
national week of science, engineering and technology and involved 168 scientists 
over 2 days. Most of them enjoyed the event and would be willing to do it again. 
'DespIte the demands of time and organisation, individuals benefited from taking 
part: pamcIpants felt it improved thetr pre.enta1lOn .kill.. and enhanced 
moraIe ... The exlubition was also valued as a team-buildtng exerose both Wlthin 
l1IdtVldual departments and across the University '(pearson et ai, 1997, p279) 
While the primary purpose of the event was for members of the public to find out 
about university research, the scientists who took part also benefited from 
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information provided by locals (p286). However, there was a downside. The 
participants 
'had put in an enormous amoWlt of time both in preparation and on duty on their 
stand, and yet no departmental support had been eVldent durmg the event nor 
praise or recogrutton afterwards. One exhibitor complamed that colleagues had 
made them feel that the activity was an unnecessary extra to their 'real work'. 
(p286) 
Professional scientists rarely interact in a concentrated way with people not 
attached to them as students or colleagues. Just occasionally, however, amateurs 
work alongside the professionals: for example 'amateur and professional 
archaeologists often work together on excavations' (Stebbins, 1992, pl02). 
Other projects also draw on the skills of volunteers, for example the work of 
Earthwatch International, an organisation whose projects are actually funded, at 
least in part, by the 'volunteers' who carry them out under the supervision of the 
investigators. A 'naturalistic ethnography' of eight principal investigators leading 
such projects revealed a highly complex and sophisticated analysis of the way 
they present and manage the work of the group and their relationships with the 
volunteers (Hartman, 1997). 
Three styles were identified: inviting/egalitarian (p73), social/adventure (P76), 
and technical/normative (p79). Of these, the first mirrors the contextual model 
that implies 'an active public: it requires a rhetoric of reconstruction in which 
public understanding is the joint creation of scientific and local knowledge'. The 
second meanwhile, 'reflects assumptions similar to the deficit mode, in which 
principal investigators communicate scientific information in a non-
reciprocating asymmetrical fashion'. In the third, 'context and politics are 
appreciated in an eco-tourist sense, yet the flow of information is still uni-
directional' (P83). One of the three was chosen to label each of the 22 different 
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activities involved in carrying out each project as described by the investigator. 
Each investigator used at least two different styles during the course of the 
expedition. Each of the three 'rhetorics' contributes profoundly to different 
sociological understandings of science and of the public's role in research. 
Hartman is encouraged by the diversity apparent in the Earthwatch programme. 
However, Hartman points out at the end of his analysis that despite this 
diversity, 
, -
'in the long run, the prinCtpal Ulvestlgators are mmimally accountable to thet! 
constituents and funders, who are citi7en volunteers representing the publtc. we 
could part!ally interpret Earthwatch as an organisation in which the public is 
excluded (adminIStratively and cogrutively) durmg the creatIOn of research 
objectives, pays to be "utilised" during the data collection stage, and is then once 
agam (cogn.tively) excluded during the reportmg of results through publtcanon 
stage'. (P84) 
He relates this to the analysis of Steve Fuller which considers the possibility of 
'science gaining such a hegemony, sociologically and epistemologically, that 
social stratification would be based on scientific literacy and power' (Hartman, 
1997, pp83-4, p326). 
This analysis is interesting because the Earthwatch setup is a microcosm of the 
situation in the wider society, where taxpayers and consumers provide the cost of 
research over whose agenda they have no controL In general, though, the 
passivity of their role is perhaps not so much to the fore as if, like the Earthwatch 
volunteers, they actually had to carry out the work themselves. One of the key 
assumptions of modem 'stakeholder' society is that it is wrong for someone who 
contributes substantially to an activity, either financially or in terms of personal 
effort, to have no control over the work. 
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In many situations, society has put mechanisms in place to mediate such input. 
As yet, there is no official channel that allows individual citizens to influence the 
scope and nature of scientific research activity as a whole. However, our evidence 
on widespread support for scientific activity suggests that it is going too far to 
subscribe to a doomsday scenario, where 'science will have engulfed all of society 
in its maintenance operations, as everyone slaves away just to enable a 
diminishing few to enjoy the sustained luxury of conducting enquiry' (Fuller, 
1993, p284). 
3.3 SCIENCE IN THE CONTEXT OF POLICY A.GENDAS 
Non-scientists can be drawn into participating in or at least attending to science 
of a long-term, objective nature not directly related to their immediate needs or 
interest. A different mode of attentiveness comes into play when non-scientists 
take up issues of immediate interest to their lives and locality. This section begins 
with research concerning a number of cases where scientists have confronted 
non-scientists in contexts where expertise determines policy at a local level. An 
interesting case in point here is a study of Cumbrian sheep farmers' responses to 
scientific advice about the restrictions introduced after the radioactive fallout 
from the nuclear power station at Chernobyl in 1986. Scientists appointed by the 
Ministry of Agriculture, Fisheries and Food went to Cumbria to check on the 
levels of contamination of the sheep grazing in the area. They had the authority 
to ban sales of the meat from these animals and the duty to make 
recommendations about practices that would lead to reduction in radioactive 
contamination. This was an unusual situation in that the scientists were in day-
to-day contact with the people whose lives and livelihoods were at stake. 
During this period 
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'1he fanners .. came into direct contact with the conduct of science on thet! farms, 
as hosts to a proitferation of monitoring, samplttlg, field analysIS and vanous other 
sC1entrlic activities Again, they soon noted the ttlconsistency between the certaIDty 
pervadttlg public ,cientific statements, and the uncertaintie. involved ttl actually 
attemptmg to treat defiruttve sC1entrlic knowledge in such novel and open-ended 
circumstances. 
'1he experience of watchmg sC1entists dec1de where and how to take samples, of 
,eeing the vanabthty in readmgs over ,mall d.,tances, of noltcmg the difficulty of 
obtattling a consistent standard for background levels, and of gradually becommg 
aware of the sheer number and vanety ofless controlled assumptions and 
judgements that underpttl scientific facts, corroded the wider credibility of official 
statements couched ttl a typ1Cal language of certainty and standardisanon.' 
By accident, as it were, the fanners entered the 'black-boxes' of science and saw 
its indeterminacies for themselves (Wynne, 1992, p293). Meanwhile, the 
judgements the scientists made were the basis for the restrictions placed on their 
own activities: 
'expert responses to the crisis constituted massive interventions, disruptions and 
derugranons of thet! normal practtces and hvehhood [the farmers] were abrupt and 
outspoken about [the soentists] when they saw the extent of the scienttsts' 
iguorance of hill-fanning enVtrOnments, practtces and deCISion-making Even 
worse was the way that the outsKle experts dtd not recognise the value of the 
farmers' own experuse, nor see the need to ttltegrate 1t With the science in order to 
manage the emergency propedy'. (Wynne, 1992, p295) 
One researcher asserts that people reject knowledge for other reasons too: 
'ignorance is not a simple deficit - it entails active construction'. Three different 
explanations are given when people interviewed chose not to learn about the 
radiation that they were asked to monitor in their homes or encountered at work. 
One group of people said they did not delve into the matter 'because of their non-
scientific mind', leaving them in a subservience/dependence relation with 
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scientists. Another group looked at it as not part of their job - they would co-
exist or co-operate with the scientists, regarding the knowing to be their work. A 
third group remained ignorant as a matter of deliberate choice, as if ignorance 
were in itself a moral or political challenge towards a group with respect to whom 
they were disempowered (Michael, 1996, pI22). 
Another situation that pitted 'scientists' against local residents was one where 
experiments were being done to test genetically modified organisms (GMOs). In a 
study involving such people and others with a special interest in the subject. The 
scientists were seen to be in control, but the focus was more on the demand and 
supply of relevant information (Martin and Tait, 1992b, pI). Among those 
interviewed, the researchers distinguished two groups. 
'The majority felt responsIble, recOgnISed that their knowledge was lacking, and 
were not prepared to wait for outcomes about releasing GMOs before making some 
effort to find out more .. the "responSIble" group would seek out infonnation and 
opinion, and indicated that, if dlSsatlSfied, they would attempt to make changes to 
the system. Fewer people had a more lethargic attimde. They expressed a lack of 
understanding about the implical10ns of releasIng GMOs, but would not react 
unless they were personally affected in some way. the "lethargic" group were 
generally trusting and only wanted to know that GMOs are safe'. (Martm and Tait, 
1992b, p1) 
What did the 'responsible' people actually require to reassure them? Information 
was the first requirement, and 'present provision of public information is 
regarded as unsatisfactory'. The infonnation sought included: descriptions of the 
actual risks and their implications for the environment, agriculture, health and 
food; details about benefits and beneficiaries; information about releases; and 
information about risk assessment and product testing (see also Grove-White et 
al., 1997). But the problem went beyond the simple matter of information. Two 
further factors emerged. One was that 'the public do not trust industrial or 
official sources' and the other was that 
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'the interviewees wished also to be mcJuded in the decisIOn-making process, to be 
assu .... d of a thorough proactive nsk assessm('flt, and fur the system through which 
bIotechnology IS developed to be accountable at all levels to the pubhc' (Martm and 
Tait, 1992b, pp2-3) 
In this case, the scientists and officials came forward at a public meeting to which 
residents were invited. However, from the data presented, it looks as if the fears 
were justified. Follow up phone calls made 16 months after the meeting showed a 
serious discrepancy between public and official understandings of the situation. 
'The pubhc belIeve that the releases have not taken place smce they have seen no 
sign of activity or of anythmg growing at the sites The scientist, on the othrr 
hand, saId that the GMOs were planted out in April and that everytIung IS growmg 
bnlltandy.' (Martm and Tatt, 1992b, p6) 
Scientists have grown uncomfortable with their role as protagonists in these 
debates. The issue is often not in essence a matter of science, but rather a 
question of a decision made by some other authority such as a company or arm 
of government. Such organisations would normally draw on experts, certainly 
their own employees and possibly potential contractors and/or independent 
consultants as well. The decision-making would be essentially internal. If 
outsiders were likely to be affected, particularly if risks to them were involved, the 
situation would be explained to them in a way outlined by an expertise called 
'risk communication'. 
'The techno-scientific propensIty to frame risk narrowly is challenged by a public 
defUlltlOn of ruk which encompasses any adverse outcome that has phYSICal, 
economic, social or psychological impacts, and where the management system m 
relation to any of these outcomes IS not trusted' (petts, 1997, p360) 
So now, 
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'the publIC as legitunate participants m declS.ons is a theme wlucb underpms the 
social sc.ence component of the osk communication literature ''ExpertISe'' is 
understood as a leammg process resulting from mteracttons between people in a 
drcision-makmg context. This process defines the efficacy and status of expert 
knowledge'. (peus, 1997, p360) 
There are now different ideas about how to manage such decision-making 
processes. The non-experts are given a more proactive role in seeking and 
evaluating information, while the technical experts tend to figure as 'witnesses'. 
Sometimes the process is theoretical, about a technology in the abstract: 
consensus conferences (Joss and Durant, 1994) and citizens' juries are examples. 
In cases of specific projects, responsibility for the final outcome would be taken 
by managers answerable ultimately to public or private authorities. 
'Experts' themselves tend to be sceptical of such processes for a number of 
reasons: 
'that the public are not interested; that people have their own agenda and will not 
li.ten to "ohjecttve" .c.ence, that trying to mvolve acttv.-r. and .pecta! mterest 
groups will be detrimental to the education process, that people inaccurately 
perce.ve risks; that the scientrlic complexities underlying current techno-sClentrlic 
debates make them difficult to discuss; and that the public will always go for the 
zero-mk optton' (peus, 1997, p359) 
However, a detailed study of what happens when expertise is understood as a 
learning process shows that many of these fears are unjustified: 
'members of the public are interested 111 taking part tf they can see that the ISsue 
affects them and the declS.ons have not already been made; tf given access to all of 
the expertise that they require, the maJority are willmg and able to balance 
mformatton Ind'Vldual experti.e i. enhanced, inclusion of people w.th developed 
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vrews either "for" or "agamst" a technology does not bias dlScussions wluch are 
managed to ensure that values are elic.ted and made accountable'. (P379) 
Moreover, such involvement can actually enhance the understanding of the 
technical experts through challenge by public questions that identify gaps in 
expert knowledge. 'Willingness to admit to, and explain uncertainties' can lead to 
greater credibility for the expert with the public (Petts, 1997, p379). Other 
mechanisms are available for involving non-specialists in decision making 
alongside experts. These include direct confrontation and dialogue involving 
experts (Laird, 1993): Citizens' juries, for example, operate at local level. Here the 
responsibility for the decision is taken on by 'citizens'. An example was a recent 
process to reach a decision over the closure of Crawley hospital (Moore, 1999, 
p6). Environmental and consumer groups often provide an umbrella for 
residents and others to state a position and sometimes enter into dialogue with 
companies and/or national governments. Sometimes these groups may draw on 
their own internal expertise - or recruit experts from academia who can be 
expected to have a sympathetic point of view. Disagreement between experts in 
this context may well call into question the 'objectivity' of technical expertise. 
Suppression of information and sources of funding for research may well become 
an issue too. 
An interesting question is how proactive non-scientists can be when it is gaps in 
knowledge that are causing difficulties in addressing problems that they 
encounter. One answer to this is to allow non-scientists to set agendas for 
research. This option is not widely available, but it is being pursued by some 
organisations particularly in the US and the Netherlands (Sclove et al., 1998). 
Such research processes 'differ from mainstream research in being coupled 
relatively tightly with community groups that are eager to know the research 
results and to use them in practical efforts to achieve constructive social change' 
(pii). Moreover, most community based research projects 'have practical 
implications beyond the local level' (piii). 
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The protagonists of such approaches note that conventional research - in other 
words work which scientists propose in order to advance the fields of knowledge 
that interest them - has resulted in 'many social benefits and periodic 
spectacular successes'. However, they also note that 
'It also beatS some responsIbility fur environmental pollutton, occasIOnal etlucal 
breaches (such as dangerous merucal or mtlltary experiments performed on 
unmformed human suhjecl'l), degraded work proc",.es and mdustnal accidents, 
weapons of mass destructton, tears m the fabric of clVll society, harm to the basIc 
structure of democrattc mstttutions, and so on'. (ppti-iit) 
They advocate investment in establishing the social infrastructure of a 
nationwide community research system that would make empowerment through 
mutual learning universally accessible. 
The question of the relationship between such research and more conventional 
research undertaken by business, the military, and the federal government or in 
pursuit of the intellectual interests of scientific and academic communities 
remains ambivalent. An example of this is when, as sometimes happens, 
community research centres are based in universities. 'Some centres report that a 
university affiliation has enhanced their stature in the eyes of potential funders, 
provided overhead support, or eased recruitment of student interns' (pvii). 
Potential drawbacks, however, include paying overheads, restrictive regulations 
and the indifference scepticism and resistance that appear to be fairly common 
among university administrators. The Dutch have evolved a comprehensive 
community research system that can address questions on virtually any topic for 
any group or organisation throughout Dutch civil society located anywhere in the 
nation. Moreover, in the UK'the first national clinical trial designed jointly by 
patients and doctors is about to be launched' (Moore, 1999, p7). 
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TV programmes provide an interesting arena where non-scientists confront 
technical expertise. Documentaries are often made precisely to deal with 
controversial issues where both technicalities and policy implications may be 
uncertain (Hartman, 1997, p70). Scientists and their institutions are now 
becoming more sophisticated in dealing with enquiries of this kind, thanks in 
part to media training designed to help them put over their points clearly and 
personably. However, many of the problems mentioned in the analysis of the 
waste-disposal decision process still remain: 
'there tS a lack of experts who at'!' prepat'!'d to contnbute to public discusston of 
some subjects, there is a continued reluctance among some experts to accept that 
"objective science" IS rarely tf ever the primary mfluence upon public reacl1ons; 
experts are unwtlhng to adnut to uncenamttes in the public domain, experts can be 
tneffi>ctive communicators, concentrating on messages of reassurance rather than 
on evtdence of capability'. (petts, 1997, p379) 
3.4 EVALUATING WHAT HAPPENS WHEN SCIENTISTS 
MEET THE PUBLIC 
3.4.1 Scientists and their 'body language' 
The examples we have described in the previous two sections show that positive 
experiences - if not always entirely perfect ones - can come out of situations 
where direct contact and communication takes place between experts and other 
parties with interests and involvements that draw them to a particular topic. 
Taking part in a process of this kind should not, on a reductionist model, make 
any difference to what the facts actually are in any particular situation. However, 
as we have seen, it is rare for all the facts to be known or recognised as relevant 
Before people can have confidence in a decision-making process or authority, 
they must be able to make some judgement about whether those involved will 
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consider their interests and operate in a system of norms and values that they 
share. In other words, this is a question of trust (Petts, 1997, p372, Mechanic, 
1996, p173). The direct experiences we have described function as opportunities 
for the building up of such trust. 'Trust is typically associated with a high quality 
of communication and interaction' (Mechanic, 1996, p177). 
On the other hand, direct contact is also an opportunity for negative attitudes to 
be perceived 
'The disparagement of amateurs by certain professionals was the only identified 
dJsltke m amateur archaeology (held by approximately 40 per cent of the sample). 
The VIew that amateurs conduct inferior science was an evaluatton I heard (or 
sensed) whtle m the company of professionals. In fact, some professional 
astronom~rs hold similar views, but these views rarely =ch th~ ~ars of amat~urs. 
No doubt that attttude reflects the lack of opportunittes for interactton. For 
example, whereas amateur and professional archaeologtsts often work together on 
excavattons, m astronomy, the two types of scientists work separately most of the 
ttme' (Stebbms, 1992, p102) 
We have already noted that 'the conventional framing of the public 
understanding of science issue misleadingly reifies scientific knowledge, as if it 
were objective and value-free' (Wynne, 1992, p282). Elaborating this point, 
Wynne suggests that 
'the more recent recognition that trust and credtbility are the basic dimensions m 
public "understandmg" now also nsks reifying these concepts, whIch wonld be Just 
as mtSleading Trust, or trustworthiness, and credIbility are relattonal terms, about 
the nattJre of the social relationships between the actors concerned They are not 
mttinsic to eIther actor or to the information said to be transmitted between them' 
(Wynne, 1992, p282) 
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Here are the points non-scientists are said to be looking for when they judge 
science: 'does it work; do claims attend to other knowledge; does practice attend 
to other knowledge; are fonn and content recognisable; open to criticism?; 
social/institutional affiliations of experts; issue "overspill" in lay experience' 
(Wynne, 1991, p298; Irwin and Wynne, 1996, p32). Direct contact, it could be 
argued, is one way of providing opportunities for getting the answers to these 
questions. For the most part, ordinary people get their scientific infonnation 
through intennediaries and lack opportunities to see scientists at work and in the 
process of communicating expertise. We then have to ask whether this is a factor 
in the discomfort people experience about some aspects of their work. 
3.4.2 Exclusion and inclusion 
The lack of direct contact with scientists has a second major consequence. This 
is the feeling of exclusion from the process of science, even insofar as it affects 
them. The scientists, for example, who examine cervical smears and process 
other biological tests are never met by the people whose lives depend on the 
accuracy of their work. No wonder reports of mistakes in their work engender 
'scare' stories, even more so than when doctors fail their patients. One wonders 
whether the workers who do this also become less punctilious about their work 
through being detached from the people involved. People who benefit from new 
developments in medical research rarely have the opportunity to thank those 
responsible for them - the feedback system for good and effective research is 
decoupled from the people who benefit from it. It is the intennediary who 
generally gets the gratitude. 
Another perspective on this question is given by the extent to which people 
believe they have personal control over important life events. Some people have 
faith that their knowledge, skills and abilities put them in control of their lives. 
These people tend to have high self-esteem, in contrast to those who believe in 
factors like luck, chance or fate. The fonner group is more likely to be more 
proactive for example in engaging in behaviours intended to safeguard the 
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environment (Geller, 1995, p189). Likewise, people who feel empowered with 
regard to science are more likely to feel it has something to offer them in terms of 
useful involvement. 'While a member of the public may not have the time to 
devote to 
, "learning for the sake oflearning", when faced with an issue of concern to them 
they wdl take an active role in finding out mfonnation to help them to feel they 
have some control over the situatiOn; they enjoy the learning process; and can 
access, handle and balance complex infoanatton If given sufficIent ttme The publIc 
are not infoanation-poor they can capItalise upon a range of cmtural and 
experiential resources'. (petts, 1997, p378) 
As we have seen, there are projects where non-scientists come up with ideas 
about what needs to be researched and we have noted that local information and 
participation can be of use to scientists. However, at worst, science becomes 
associated with oppressive social structures and processes. Thus 
'overt clashes of knowledge, information, evidence and belIef were mcompattble 
WIth social and cmtural structures, prescnbed modes of socIal interaction The 
'C1entific knowledge, m the level. of aggregatlOn and .tand.tdisatlOn of data and 
parameters by whlclt It was organISed, also expressed commttments about the levels 
of political standardisation and control of farmers'. (Wynne, 1992, p297) 
These may be to do with the nature of scientific knowledge itself: 'as an 
intervention in public life, scientific knowledge involves rhetorical claims to the 
superiority of the scientific world-view' (Jrwin and Wynne, 1996, p2). Non-
scientists are not the only ones uncomfortable with scientism. There are even 
researchers, particularly in the social sciences, who themselves find it oppressive. 
Feminist approaches to research form one example of such a response. Thus 
feminist research has been described as 'multimethodological and requiring the 
researcher's personal involvement' - hardly the recipe for "objective" 
scientifically sound work in the ideal sense (Nielsen, 1990, p6). Others have 
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described feminist research as 'contextual, inclusive, experiential, involved, 
socially relevant, multimethodological, complete but not necessarily replicable, 
open to the environment, and inclusive of emotions and events as experienced' 
(Reinharz,1983). 
For the most part, female natural scientists work in the same way as their male 
colleagues. However, some feminist commentators on the natural sciences have 
expressed the view that drawing in more women researchers would add fresh 
perspectives to what research is done, and could even influence what is 
considered acceptable (Rose, 1994). Certainly women have played an active part 
in critiquing the applications of science. Examples include Rachel Carson, 
Dorothy Hodgkin, Rosalie Bertell and Margaret Gowing. The word standpoint, 'a 
position in society from which certain features of reality come into prominence 
and from which others are obscured' has been used to characterise the extra 
dimension women can bring (Jaggar, 1983, p382). 
'Femmist standpotnts begtn with but do not end WIth women's experiences, and as 
in the case of other standpoint eplStemologtes, they are more than perspectives 
They involve a level of awareness and consciousness about one's soctallocat1on and 
this location's relation to one's lIVed expenence'. (N.elsen, 1990, p24) 
For the natural sciences, writers such as Sandra Harding and Donna Haraway 
have rehearsed the implications of such a perspective at length. Sherry Turkle, 
Ros Picard and Esther Dyson have also looked at the affective aspects of 
technologies such as IT. 
Whatever the approach scientists take to the subjects they choose and the way 
they reason, the public expects them to accept responsibility for and regulation of 
what they do, like other citizens. In certain situations, non-scientists doubt that 
scientists live up to these expectations: 
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'there was a strong general feeling that the scientific community should be called to 
account, especially given the public's perceptions of industnal reputations and of 
biotechnology as a specml case .. there was clear recognttlon of the need for 
regulation' (Marttn and Tatt, 1992b, 1'2) 
Moreover, the scientists are seen as having a separate agenda connected with the 
paramount importance to them of the search for knowledge. This may lead to 
unjustified access to society's resources. 
'Modem science is often perceIVed as being Itnked with prestigious "big science" 
projecK, espolL,ed by a political leadership that L< more intent In immorralizing 
themselves and upgrading thetr military strength than on utilizing science and 
technology to Improve the lives of their people'. (Nowotny, 1993, 1'311) 
Intellectual curiosity may also be seen as a force that cannot be contained even by 
societaIly imposed regulation. In a study of public perspectives of human cloning 
it was found that 
'a sttiktng theme found throughout the research was that lack of trust that 
participants expressed in scienusts and those perceived to be in control of sClentlfic 
research This cynicism was applied not only to those involved in cloning research, 
but more generally to those Involved In scientlfic endeavour. Researchers' motives 
were believed to be due to a technological imperative -"If it can be done it must be 
done" and particIpants feared that this might not match WIder public desireS'. 
(Wellcome Trust, 1998,1'44) 
Paradoxically, such concerns seem to be able to coexist with a generally positive 
view of the role of scientists (p27). Perhaps people are prepared to accept that 
they cannot enjoy the benefits of science without putting up with the personal 
characteristics that accompany its wholehearted, even obsessive, pursuit. 
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When professional scientists and amateurs engage with the same subject, as we 
have seen, the amateurs occupy a marginal position, sometimes despised by 
professionals. Moreover, they themselves are in awe of them, and frustrated 
because they cannot achieve the standards set by professionals: 'there is no 
double standard ... today, products or performances by amateurs and 
professionals alike are truly meritorious only to the extent that they approach 
perfection in these dimensions'. (Stebbins, 1992, p57). On the other hand, 
amateurs, because of their number, commitment and perseverance coupled with 
the absence of other demands made on professionals, can make a special 
contribution. 
'With the Hubble Observatory now OIDltmg the Earth and the Keck monster 
telescope in operation, hundreds of professional astronomers are chompmg at thelt 
respectIve bits waitmg anxiously for something new and entIrely dtfferent to 
observe. Whom do they rely on? The humble amateur of course'. (LdIer, 1992, 
p1) 
A professional astronomer turned amateur after he retired prefaced a book 
dedicated to the work of the amateur on astronomy with these remarks. 
Moreover, the amateur has a distinguished history in science - in the 1880s over 
half the Fellows of the Royal Society were amateurs, compared with 5 per cent in 
1978 (Meadows and Fisher, 1978, P752). The progressive professionalisation of 
science has been seen as being accompanied by a change in the system of values 
of openness and gentlemanly behaviour (Shapin, 1994; Bernal, 1939; Ravetz, 
1971). 
3.4.3 Experiences 
Is it possible to provide opportunities for public involvement in science in a more 
proactive sense than the opportunity of being a passive audience provides? Such 
participation might be a pre-requisite for providing the motivation for the 
learning that scientific literacy requires. The Millennium Fellowship scheme 
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administered by COPUS offers opportunities for funding for scientists and 
community groups to work together to provide such opportunities. More 
generally we have shown that people live their lives through what they do and 
what they care about. Learning and acting on what is learnt is a matter of 
opportunity and reinforcement, and there are few opportunities for doing this in 
the realm of science as we perceive it within our culture. 
Social psychologists assert that direct experience is important as a factor in 
strengthening perceptions about an object and engendering behaviour related to 
that object. 'This is because such attitudes are held with more clarity, confidence 
and certainty; such attitudes are more accessible and stronger: and such 
attitudes are automatically activated upon presentation of the attitude object 
(Regan and Fazio, 1977). Moreover, attitudes are often informed from past 
behaviours (Bar Tal and Kruglanski, 1995, p317). Indeed, one author has shown 
that the environment itself is a source of experiences that drive action towards its 
improvement, particularly for people who do not join environmental groups or 
engage in protest activities. 'In the case of standard environmental behaviour, 
information and knowledge acquisition do not seem to play a significant role at 
all' (Finger, 1994, p159). 'This is a fairly extreme view, but the bulk of research in 
this area shows only a weak link between knowledge and action: 
'further learning becomes a way of dealing and coping WIth the fear and anxiety 
raJSed by experiences of environmental catastrophes, mamIy through the 
medla ... they want to know what they will have to face m the future IndtviduaIs 
who have been sens.tlSed and who learn mamIy through the medlll tend to stick to 
engage in domestic environmental behaVIour but not mvolve themselves in social 
environmental acl1on'. (Fmger, 1994, p1S8) 
Perhaps the weakness of the link is the explanation for 'the "disappearance" of 
science within specific contexts of action and understanding' reported recently as 
a theme of papers reporting how scientific issues are encountered by members of 
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the public (IIWin et al, 1996, P 12). Nevertheless, the impetus for change in both 
communal and personal behaviour is taking hold. 
A sense of urgency with regard to the necessity of combining the local and the 
global has recently appeared, as has the pressure toward the halting of the 
degradation of the environment. This has opened up a new and scientific and 
geo-political space in which science encounters the actions of millions of people 
yet to be brought under its spell (Nowotny, 1993, p311). 
Another writer has taken a broad view of the relations between science and the 
environmental movement. 
'We can see that the experiences of environmental and conservalton organisations 
highhght many of the problemanc aspects of attempttng to employ sClenltfic 
expertise in areas of public concern These groups have tried to promote the 
pubhc understanding of environmental (and thus often .cienttfic) ... ue. and to 
, make the public more aware of the arguments about the value and tmstworthiness 
of expertISe. From the PlllCllCaI expenences of environmental orgaruzations 
reviewed 111 this chapter, it appears that there is no single, simple way ofhamessmg 
sCIentific experti.e to the pubhc 111tere.r. group. need to.tnke a pragmatIc balance 
between accepting and denying the overridmg validity of science. Moreover. the 
systematic and legal-rational examinalton of sc.enttfic evidence and judgement, 
particularly when conducted in publtc fora, is 111creasingly leading to the weakenmg 
of sc.ence's pracncal authonty and of claims to .ts transcendental val.dtty' (Yearley, 
1996, p1S?) 
Be that as it may, the picture that is building up seems to me to be as follows: 
being involved with the environment is something empowering and involving, 
while trying to get to grips with science is something difficult, discouraging and 
frustrating, and for which no-one, least of all the scientists, will thank you. 
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3.4.4 GI"OUp membel"ship 
Some people go beyond involving themselves in regular personal behaviours with 
regard to the enviromnent by joining an enviromnental group or organisation 
(pp45,77). There is a substantial literature on why people join public interest 
groups, which are taken to include enviromnental groups. The challenge has 
been to explain the success of such groups in the face of an assertion by O1son 
that rational individuals will not voluntarily make any sacrifices to help their 
group attain its political (private or collective) objectives (01son, 1971). For him, 
the main purpose of such groups is to further the material conditions of the 
members themselves. To this end, it is rational for professionals to invest 
resources to pursue material interests. Hence he can account for the success of 
exogenous groups - those whose memberships is determined by external factors, 
such as membership of a particular professional group - but not that of 
endogenous groups, those formed by the coming together oflike-minded people 
with similar preferences. After a review of different viewpoints in combination 
with their own data, one pair of researchers opts for 'a group perspective' based 
on changing perceptions of the efficiency and nature of supply of membership. In 
other words, 'groups attempt to develop membership by using professional 
marketing strategies which aim both to lower the perception of the economic cost 
of membership, and to crystallise the predisposed members' concerns' (Grant 
and Maloney, 1997, p144). Enviromnental groups offer their members a sense 
that what matters to them matters to a lot of people. The group provides a 
mechanism by which this shared concern can be manifested on a national and 
even global stage (Wapner, 1995, p320). As the 'actively caring' model 
demonstrates (Geller, 1995), taking part in saving the environment is the 
outcome of empowerment in life, an outlook that is constantly reinforcing itself 
through such actions undertaken on a daily basis. 
Empowerment is also a matter of belief in the effectiveness of one's actions. Once 
fear and anxiety have been overcome and knowledge is in place, people have to 
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prioritise what they choose to invest their time in. People who do not believe that 
their actions are likely to make any difference are unlikely to pursue them. Using 
such perspectives to categorise people's social identities in particular contexts is 
the approach taken by cultural theorists. They relate social organisation to values 
and beliefs is by using grid/group analysis, a way of checking characteristics of 
social organisation with features of the beliefs and values of the people who are 
keeping the form of organisation alive. Group means the outside boundary that 
people have erected between themselves and the outside world. Grid means all 
the other social distinctions and delegations of authority that they use to limit 
how people behave to one another. 
Cultural analysis has been brought to bear on the status of public-interest groups 
that mobilise concern for the environment and for the dangers of new technology' 
(Douglas and Wildavsky, 1982, p138-9). Comparing the Sierra Club with Friends 
of the Earth, they point out that 'FoE ideas of political activity are strictly border 
ideas, from people who mean to operate permanently on the border -lobbying 
litigation and nonviolent obstruction' (Douglas and Wildavsky, 1982, p137). The 
further the organisation is toward border values, the stronger we find the social 
indicators for group membership, and the weaker those for grid distinctions' 
(Douglas and Wildavsky, 1982, p150). Being strong group and weak grid, FoE 
would be characterised as 'sectarian' - recognisable by strong barriers identifying 
and separating the community from non-members - but 'so egalitarian that it 
would have no leaders and no rules of precedence or protocol telling people how 
to behave' (Douglas and WJldavsky, 1982, p139). 
Environmental organisations can boast practical successes, which reinforce their 
members' sense of empowerment and increase their confidence that their 
membership is worth maintaining. For example, in May 1999, 
Friends of the Earth claimed the following 'major successes in 1998': 
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• End to nuclear processing, Dounreay 
• Traffic Reduction Act becomes Law 
• Clean beaches (Friends of the Earth, 1999) 
Such claims reassure members that the need to be effective in their 'active caring' 
is at least in part achieved by supporting the organisation. Meanwhile the 
environmental groups are open to anyone. This is an important factor in the way 
they command trust. Moreover they are not linked up with the vested interests 
that science is sometimes seen as being associated with. 
Scientists also see themselves as a group. We have already noted above how they 
differ from non-scientists in the way they produce and use knowledge. In order to 
preserve and extend their group interests they have their own organisations, 
whose membership is usually confined to those with a certain level of 
qualification or achievement. Amateur scientific societies are interesting because 
they can be joined by anyone, even though they explicitly involve science. As 
amateurs the members gain significant personal rewards including self-
actualisation; self-expression; self-conception; self-gratification; and self-
enrichment. Socially too, they gain a sense of group accomplishment (Stebbins, 
1992, p94-5). Moreover, as we have seen, amateur astronomers perform a role 
that is complementary to that of the professional scientists. Such groups can act 
as training grounds for future professionals (Meadows and Fisher, 1978, p753). 
The amateur astronomers have also developed networks of publications and 
conferences that mirror the communications systems used by the professionals 
(Moore, 1978, PP754-5). 
Affiliation to groups in civil society is also coming to be seen as an important 
background for making a constructive contribution to decision-making. ' "The 
public" needs to be conceptualised as being composed of individual citizens or 
consumers, but also of members of diverse civil associations. As participants in 
such associations (rather than as isolated consumers), members of "lay publics" 
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will be best able to develop those deliberative skills that will enable them to 
understand and evaluate broader policy issues, including complex technology 
policy issues' (Davison et al, 1997, p342). 
3.4.:; Wider agendas 
Although the scientists form endogenous groups, the centrality of their work to 
the economic and power structures of modern society give them an access to 
people with money and power not often possessed by groups in civil society. This 
is a two-way relationship: the needs of their funders to some extent determine 
the directions of their work. Since the enormous contribution, for example, 
scientists made in the Second World War, governments worked closely with 
scientists in a way that minimised public consultation and involvement in 
decision-making. This line has been called into question by a number of shifts 
and incidents, beginning perhaps with the scientific community recruiting the 
public in its battle for ever-growing financial support from government. More 
recently the scientists have suffered from the way their advice was used as a 
source of authority at the same time as being misleadingly repackaged in the 
unfortunate chain of events surrounding the epidemic of bovine spongiform 
encephalopathy. 
The upshot is that scientists are now more careful about their role in justifying 
the behaviour of governments and organisations, and recent research has tended 
to show that for some issues non-scientists are now making a distinction between 
the scientists and the governmental and regulatory framework in which they 
operate. It is the latter rather than the former that form the primary subject of 
concern, even when it is information that is ostensibly sought. In a recent study 
of public views on genetically modified organisms, 'our interpretation of the 
focus group discussions is that such calls need to be understood, in part at least, 
as further surrogates for the striking lack of trust in present regulatory 
frameworks expressed by many of the participants'. It was found that the 
'information being called for might best be described as a call for "experience that 
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convinces me genuinely that I can trust the judgement and vision of the people 
and procedures governing decisions taken on my behalf' ' (Grove-White et al., 
1997, p30). The report notes that lack of knowledge about possible consequences 
of widespread commercial diffusion of GMOs are not being taken into account 
when public decisions are taken, because 'the political and scientific culture of 
which the regulatory mechanisms are reflections appear simply not to be 
acknowledging that such possibilities should influence them' (Grove-White et at, 
1997, p24). 
3.5 CONCLUSION 
The existing research literature on the way that non-scientists interact with 
science is based on a variety of studies of different situations and outcomes. In 
the foregoing they have been divided into a number of types with regard to the 
participants, the degree of interaction between scientists and non-scientists, and 
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the points of comfort and discomfort with the issues under discussion. It is noted 
that scientists focus on the 'ignorance' of the public, and are endeavoring to 
improve knowledge and appreciation of their subject. This activity shows a 
number of benefits to scientists and the public alike. However, there is copious 
evidence that the level of factual grasp of knowledge generated by using the 
scientific method attained by non-scientists is not the prime factor in 
determining the public's approaches to science and scientists. Rather, people's 
reactions are determined through their experiences (in the broadest sense). 
Moreover, their responses are not only an evaluation of factual material that 
seemed relevant and meaningful during those experiences. They are also affected 
by the way they evaluate their own rights to be informed, to develop views, and 
ultimately to take part in decision-making, and even to set the agenda for 
research. Concomitantly there can also be duties in respect of informing oneself 
and taking responsibility for decisions. 
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The context in which messages are sent are often just as important as what is in 
them and what is omitted. In particular the observation that it is rarely scientists 
who pass on their work, and certainly are rarely there to get the non-scientists' 
response, is seen to be highly significant. If we believe, with Sigman, that 'those 
messages presumed to be intentionally and/or consciously transmitted from one 
person to another are seen to represent only a small portion of the total 
messagefulness of the communication "ecology" , (Sigman, 1987, p 102), then we 
have to consider seriously the view that the lack of contact and feedback is 
problematic. At one level the scientists are addressing this in their efforts to 
promote communication of their ideas as part of their role. However, it is more 
difficult to see how, without a more fundamental change in the level of 
interactions, it will be possible to help people to feel that science empowers them. 
At the moment the absence of meaningful dialogue seems to have the effect of 
depriving the non-scientists of developing an informed insight into the 
possibilities and limitations of scientific knowledge. Moreover the lack of contact 
itself is a message about the lack of value or worth of the non-scientist with 
respect to the science system. This insight is consistent with the observation that 
the best explanatory concepts for understanding public responses to scientific 
knowledge are not trust and credibility per se, but the social relationships, 
networks and identities from which these are derived (Wynne, 1992, p282). 
In particular, the role of the group, both in working towards consensus and in 
promoting empowerment and self-esteem through mutual reinforcement, 
support and identity is one whose importance should be recognised. Both 
scientists and the public could benefit by developing mutual reflexivity of 
understandings that draw on self-awareness and sensitivity to other groups. 
However, science and society are not an isolated system - many of the problems 
that arise are not to do just with these two groups and the way they do or do not 
communicate. Where the real power to act and influence lies elsewhere, this 
failure of closure must be made explicit. 
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Chapter 4:Methodology 
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4.1 INTRODUCTION 
In this chapter a methodological basis for undertaking the work outlined in 
Chapter 1 will be developed. It will be based on an existing approach to 
sociological research known as symbolic interactionism (Denzin, 1978). Existing 
research will be critically evaluated on the basis of Denzin's approach. The 
methodological approach used in the study will then be described and justified. 
4.2 THEORETICAL CONSIDERATIONS 
4.2.1 Symbolic interactionism 
The spirit of the investigation proposed in Chapter 1 finds a close match with the 
approach to sociological research outlined under the tag of symbolic 
interactionism. This approach embodies some of the ideas that underlie 
qualitative research while keeping in close perspective the relevance of other 
methods. It is appropriate, therefore, to begin this methodological review of the 
literature, therefore, by outlining some of the principles captured by this 
approach (Denzin, 1978). 
'We can, and I thlllk must, look upon human Jtfe as chiefly a vast lllterpretatlve 
process m which people, smgly and collectively, guide themselves by defining the 
objects, events, and situations which they encounter Any scheme desigoed to 
analyse human group Jtfe in Its general character has to fit tiltS process of 
interpretation'. (Blumer, 1956, p686) 
Denzin notes three basic assumptions of symbolic interactionism: 
• social reality as it is sensed, known and understood is a social production: 
• humans are assumed to be capable of engaging in 'minded', self-reflexive 
behaviour - they are capable of shaping and guiding their own behaviour 
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and that of others in the course of taking their own standpoint and fitting 
that standpoint to the behaviour of others; humans interact with one 
another. Interaction is seen as an emergent, negotiated, often 
unpredictable concern. Interaction is symbolic because it involves the 
manipulation of symbols, words, meanings and language (p7). 
For Denzin, communicative and cooperative acts entered into by more than one 
person involve a 'focused interaction'. He notes a number offeatures of such an 
interaction. Such an event must include the people involved taking each other's 
point of view, in particular social settings, and operate on objects that have an 
agreed meaning between them. There will be a set of rules governing how the 
event can proceed, which will depend on who the people are, what they are doing, 
and relationships between them. 
Underlying this study, then, will be the view that the significance of interactions 
with science engaged in by individuals, whether professionally engaged in 
science or not, lie in the reasons behind and responses to the communicative and 
cooperative acts that such individuals undertake in pursuing such interaction. As 
indicated above (pp3,20) the search for information about science is the possible 
reason behind such pursuit, and acquisition of information is one possible 
response. 
Denzin's preferred approach to investigating social phenomena is to observe and 
even participate in the focused interaction his subjects engage in that pertains to 
the topic of the research. In attempting to follow this approach in the case of non-
scientists' involvement with science, however, a problem arises. For non-
scientists, engagements with science tend not to be regular, everyday activities. 
There are very few obvious social situations where adult non-scientists can be 
seen in the kind of activity normally associated with science. In following 
Denzin's overview of research methodologies in sociology, it will be necessary to 
look out for ways of addressing the problem within the context of his approach. 
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In his assessment of the various methods, Denzin assigns low ratings to the 
survey method on most of his criteria. However, as the detailed discussion below 
Comparison of major sociological methods according to symbolic 
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worlds and 
links symbols 
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survey work in PUS has important baselines reference 
points on which quantitative work can and has drawn. Denzin himself notes the 
importance of such triangulatory work (Denzin, 1978, P32). 
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The five sociological methods enter at different points in the research 
act.. Findings from the survey blended WIth the ethnogcaphies, just as the Iustorical 
analysis complemented the interviews with corporate executives. A triangulated 
IDvestigabon is long-teem ID nature involves the comblDabon of mulbple data into a 
common observabOnal base'. (p32) 
Surveys, while subject to many methodological problems, provide a useful way of 
circumventing the particular problem noted above, that of finding appropriate 
social situations to study in a more observational, participatory way. It was 
therefore thought important, in planning the project, to pay particular attention 
to the impressive body of survey research in this field. 
After critically evaluating the survey work, attention was focused on more 
qualitative work, and a separate critical evaluation undertaken, again with 
Denzin's overview as a reference point. The extent to which suitable social 
contexts have been identified and investigated is discussed. On the basis of these 
evaluations, an appropriate methodology for the study is proposed. 
4.3 RESEARCH METHODOLOGIES 
In the following discussion of the methodologies used by research in the PUS 
area, then, the range of perspectives described above will be taken into account. 
Each study will be looked at in respect of the attention paid to the aspects 
highlighted above (insofar as these can be assessed from the information to hand, 
i.e. the referenced published or circulated results). 
4.3.1 Survey research 
The survey is probably the most common method of social investigation that is 
used in social research. Surveys involve the systematic collection of data from a 
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fairly large number of people. Each question measures a variable: each person 
will come up with an answer called an attribute. The 'rectangular' data set thus 
collected has certain characteristics that can be described, yielding part of the 
results of the survey. Further analysis of survey results can go beyond this to 
establish correlations between variables. Moreover, variables can be grouped and 
data concerning them combined to further elaborate and substantiate results. 
These forms of analysis can lead to ways to describe complex interrelationships 
and to test hypotheses about associations between variables. These are usually 
based on a particular theory or model. 
In public understanding of science, the dominant model has been the cognitive 
deficit model. Within this, 
'science is seen as a body of (relauvely unproblemauc) knowledge, aod the pubhc is 
seen as a body of more or less .gnoraot lay people. Informing the pubhc's 
.gnorance is presumed to be the key practical requirement, not least because the 
deficit model generally presumes that a greater quaotity of knowledge 15 associated 
with a higher level of support for the scienbfic enterprue'. (Durant et ai, 1995, p7) 
The model sets the agenda for the type of data it is useful to collect and what the 
internal relationships in the data might be. Like other models underlying large-
scale surveys, it generates a broad-brush approach designed to be appropriate to 
everybody, straightforward, clear and general. Such work provides much useful 
data, which are drawn on in the discussion here. However it is open to criticism. 
For example, the questionnaire technique has been described as 'a methodology 
which, while generating important indicators of public views, is generally unable 
to illuminate the deeper reasonings and contextual understandings which 
underpin such responses' (Grove-White et al., 1997, p4). 
The foregoing summary is resonant of the weaknesses of the survey method as 
evaluated by Denzin in the context of the symbolic interactionist approach. He 
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takes the view that such methods tend to contribute little to understanding of the 
underlying meanings of the data collected in the life of those surveyed. It is rarely 
possible to combine symbols and interactions; take the role of the observed; enter 
the subject's social worlds and link symbols to them; record behaviour settings; 
reflect change and process; or sensitise concepts. These ideas are in the same 
spirit as the approaches outlined in the background material (Chapter 1) and in 
the more theoretical material invoked below (Chapter 9). 
A more general characteristic of mass surveys of this type relates to their 
'positivist' attributes. As summarised by Bryman (1988, ppI4-15), these refer to a 
research tradition that would carry over the methods of the natural sciences to 
the social sciences. It sees people as definable and distinct entities that can be 
categorised by observable phenomena. These observables are thought to be 
linked through regularities whose function is similar to that oflaws in science. 
Underlying the laws, established inductively, are theories, from which the laws 
are deducible. Empirical research, then, starts from a theory, establishes 
pertinent data in a chosen area of interest, and re-evaluates and if necessary 
amends the theory. 
While, as Denzin points out, the survey approach has many weaknesses, there is 
as yet no way of replacing the power of this approach. Indeed, he uses it in his 
own work to complement and complete the picture he builds up of a particular 
situation according to symbolic interactionist principles. 
The cognitive deficit model, developed initially in the US, (Miller, 1983) 
underpinned the efforts of scientists in Britain since the mid-1980s to improve 
the knowledge of science among a wider public. Of this nature, for example, were 
the surveys of attitudes to science and technology undertaken in Britain in 1988 
and 1996 by the Social and Community Planning Research organisation and 
others (Durant et al., 1989, Durant and Bauer, 1997) and the Eurobarometer 
survey of 1992 (INRA(Europe) and Report International, 1993). The 
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Eurobarometer study is discussed further below. The model achieved modest 
support in early work, but has since been challenged in various ways. This point 
is made for example in a critical review of major surveys of public attitudes 
towards biotechnology (Davison et al., 1997, p317). This approach 
'falls to recognise the extent to which "lifeworld" experience condttions lay people's 
interest in, willmgness to learn, and ability to understand scientific and technical 
mformation .. When there is a clear, practical relevance and the prospect of making 
a dIfference, lay people often show an impressIve capacity for mastering the official 
knowledge and drawing on practical wisdom and experience of which experts are 
Ignorant and dISmISsive' 
Moreover, 'the surveys also generally take for granted a model of science and 
technology as intrinsically politically neutral and instrumentalist activities', 
assume the existence of a relatively 'unified public', and define the public as 
consumers rather than citizens (Davison et al, 1997, p317, p331). 
There is a difference in character between the surveys covering different aspects 
of a certain issue such as biotechnology, or the environment, and that conducted 
on science and technology per se. In the first type, particularly, rather naive 
assumptions are made about to what extent people can predict their responses or 
deal with future potentialities. The Eurobarometer survey, for example, was in a 
more detached, reflective mode, and attempted to gauge levels oflmowledge in 
terms of facts more or less detached from anxieties and concern. However, its 
broad scope made possible a deeper level of analysis, examining cultural 
predilections in the different countries. It also allowed counter-trends and 
controversial points to be addressed against the background of robust data on the 
central issues. Other studies highlighted the links between approaches to science 
and other value orientations. The benefits of this approach were carried further 
in an enquiry into attitudes to technologies and research areas associated with 
controversy and risk. 
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4.3.1.1 Scientifie Iiteraey and orientation to seienee 
The first paper to be discussed is based on the traditions of studies of scientific 
literacy (Einsiedel, 1994). It notes that scientific literacy has not so far been 
measured in Canada in the same way as it has in the US and elsewhere, and it 
aims to fill the gap. In doing so it draws on the 'deficit' model, but it also 
incorporates a critique of the notion that knowledge is correlated with positive 
attitudes. Only recently has there been a call for notions of scientific literacy to 
incorporate some understanding of the strengths and limitations of the scientific 
enterprise. The question of how attitudes toward science relate to scientific 
literacy thus remains to be explored further (p36). 
To do this, Einsiedel invokes the 'considerable theoretical work to justify the 
expected links between cognitions and affect' included in the tradition of social 
cognition. In particular, she notes that 'this line of research posits that affect can 
be cued by cognitive structures ... such structures, often referred to as schemas, 
reflect the general array of knowledge about concepts' (P36). The instrument she 
used to examine 'the relationship between science knowledge and public 
attitudes toward science and technology' in late 1989 was a questionnaire 
consisting of 127 questions, 'some of which replicated questions in the 1988 
British andAmerlcan surveys' (discussed below). The topics covered were: 
• interest in science and technology topics 
• science media exposure 
• activities related to science and technology 
• science knowledge 
• attitudes towards science and technology 
The questions were asked during a telephone survey of 2000 adults, which 
achieved a response rate of 76 per cent. The sample was set up in such a way as to 
be a random one in social grade and age. 
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The measures of PUS tapped three specific dimensions in order to investigate 
how knowledge about science explains attitudes: 
• an adequate vocabulary of basic concepts to understand issues of science 
and technology 
• an understanding of the process of, or approaches to science 
• an understanding of the relationship of science and technology to society 
Attitudes towards science were measured in a separate bank of 10 questions, 
resulting in a certain amount of 'ambivalence'. Analysis identified two main 
factors explaining this variation. Five questions provided the major input to the 
first factor concerned - the nature of these questions concerned trust! distrust. 
Four questions - related by the theme of efficacy - provided the major input to 
the second factor. 
Using a structural equation model, the researchers tested 'a "causal" relationship 
between knowledge and attitudes' and to examine the way by which a number of 
factors jointly interact. The results, according to the researcher, show an excellent 
fit between the model and the data. They show a causal path of public 
understanding of science as explained by a particular demographic profile and 
exposure to science courses. The best demographic predictors were education 
and gender. Attitudes along dimensions of trust as well as efficacy appear to be 
significant consequents of this public understanding. 
Einsiedel welcomes the finding that 'the study has found a significant link 
between levels of public knowledge, its antecedents, and public attitudes toward 
science' (p41). However, she notes that 'the fact that science literacy levels are, on 
the whole, fairly low, yet attitudes toward science and technology are generally 
positive also suggests that a number of other factors may be at play here' (p42). 
The study was based on the PUS tradition of research, and much information 
127 
was obtained in this study (though it was not comprehensively reported in the 
paper) in a way allowing comparison with studies undertaken in other countries. 
It also introduced innovative elements. Firstly, it introduced questions about 
activities related to science and technology. Secondly, its analysis allowed the 
testing of a model based on a model widely used in mainstream social psychology 
and the drawing of some conclusions about association between characteristics. 
These in turn led to further interesting speculations about relationships between 
the data obtained and other as yet unsurveyed characteristics. 
In these two ways, then the research moved beyond the essentially positivist 
assumptions embodied in earlier studies. While remaining quantitative and 
static in character, the research moved towards capturing subtleties in 
associations between characteristics that had not been previously captured. 
Subsequent analyses of other national studies took the hint and looked for the 
subtleties lying behind the information obtained in the traditional PUS studies 
(Evans and Durant, 1995). They found that sometimes more sophisticated 
understanding led to more negative attitudes to certain methods and applications 
of scientific research. 
At the same time, the researchers were also voicing concerns about the studies 
themselves. The team that helped the European Commission plan the collection 
of the Eurobarometer data in 1992 later reported their dissatisfaction with the 
lack of pilot testing and development work and the sampling techniques. The 
'theoretical foci and the practical bearings were unclear', they wrote. Their 
methodological conclusions were: 
'1be Eurobarometer SClence indicator needs more explicit and more carefully 
considered conceptual and theoretical foundabons. 
The questionnaire should be re-destgned to take account of the multiple interfaces 
between science and the European publtc, and not only the educational interface 
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The 23 attttude items contamed in the Eurobarometcc 1992 are a very 
heterogeneous selection, and they would benefit from careful re-design Wlth a Vlew 
to the creation of more robust scales 
Topics that need to be addressed in future questionnaires include" 
• Knowledge of sCIentific institutions 
• Images of sCIence/scientISts 
• Levels of confidence/trust in scientific, social and political institutions 
• Consumer behaVlour 
• Levels of political participation with respect to sCIence and technology 
The Eurobarometer would benefit from better background measures m a number 
of areas, includmg media consumption, relIgIOUS orientation and practice, and 
general value orientation.' (Durant et ai, 1995, p16) 
A more recent study involving some of the same people who made that critique 
has taken up some of the points made there (Biotechnology and the European 
Public Concerted Action Group, 1997). Compared with the Eurobarometer study, 
its focus was more restricted in that it was primarily concerned with 
biotechnology. The scope of the question, though, was wider, in that it included 
quite complex groupings of ideas including trust in institutions to regulate 
certain technologies and in sources to provide certain types of information. A 
group was formed outside the scope of Eurobarometer, allowing coverage of more 
countries, including some outside the EU. A multistage random sampling 
procedure was used to select approximately 1000 people from each of the 15 
countries. The questions included measures of knowledge, etc. as well as eliciting 
generalised attitudes such as use, risk, morality, support with regard to particular 
technologies and canvassing satisfaction with current regulations and support for 
measures such as labelling, public consultation, charging particular authorities 
with regulatory responsibilities. Examples of the conclusions reached, by 
drawing on multiple regression analyses, was that people who perceived the 
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usefulness of various technologies were more likely to support them, while moral 
concerns made for absolute vetoes on acceptability. 
Other international studies, based on data collected by social researchers have 
allowed the exploration of public support for government spending on the 
environment (Rasinski et al., 1994) and global concern for the environment 
(Dunlap and Mertig, 1995). The latter in particular shows that public concern for 
the environment is in some ways more strongly felt in low GNP countries than in 
high GNP ones. While environmental problems were rated relatively less serious 
than others in low GNP countries, there was a negative correlation between GNP 
and many measures of environmental concern rather than the positive one the 
researchers were expecting. This result is interesting but fraught with problems. 
For example, perhaps people in low GNP countries are more pessimistic and 
concerned because they are more frustrated and less empowered; alternatively it 
could be that they tackle social researchers' questions differently. This 
observation reminds us of the necessity to assess the validity of the scope of 
surveys aiming to produce statistically processable results. In fact the first study 
throws interesting light on these problems by measuring the support for 
spending on different priorities in different countries. These can be compared as 
raw data, or normalised for general levels of concern first. The analyses provide 
the answers to slightly different questions. 
The cognitive deficit model underlying the PUS studies, even in the slightly more 
subtle variation on the theme proposed by Einsiedel, focusing as it does on the 
relationship between knowledge and attitude, is a fairly crude abstraction from 
more general theories that form the backdrop to social psychology. In particular, 
it completely excludes any reference to behaviour, a key element in the social 
psychologist's variable bank, appearing in both dependent and independent 
guises. For those interested in orientations to the environment, for example, the 
way people behave is often the key thing they hope to find ways of changing. 
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4.3.1.2 Life experience and environmental opportnnities 
In another paper that draws on quantitative approaches, the general framework 
underlying these theories is itself attacked (Finger, 1994). Broadly speaking this 
is described as follows: 
'educatOtS generally link pedagogy to information and knowledge acquisItion, to 
concern and awareness, whtle soctal psychologists bnk value orientations to beltefs, 
attitudes and behaVIour, Developmental psycholog>Sts bnk value orientations to 
underlying cognitive and general psycholo~ca1 stmctutes thus tying together the key 
variables'. (P142) 
The author's observations conflict with this model: in particular he notes that 
• mdtvlduais are already hIghly aware and concerned when it comes to environmental 
issues and problems, yet do not display the coaespondmg envtronmental behaviour 
one could expect when referring to the above framework' (P143) 
He too refers to a 'prevalent deficiency model of education', but asserts that 
'pushing for more information, more knowledge and more awareness' may make 
people less rather than more active. 
In seeking to elaborate this finding, Finger starts by drawing on a qualitative 
methodology that he has already used. He uses a life history approach to explore 
how environmental information and knowledge acquisition fitted into the 
respondents'life-worlds and how it was linked to their social behaviour changes 
in environmental matters. He deliberately chose seven people who had at least 
changed their everyday behaviour; some had also become politically more active, 
while others had changed their professional activities. 
He used their life histories to identify factors that had played a role in the process 
that leads to such changes, such as 'significant life-experiences related to the 
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environment, key elements of one's world-view, the meaning(s) nature had for 
the individual, as well as environmental information and knowledge acquisition'. 
The information was used to construct a questionnaire of 100 items, which was 
sent to individuals in Switzerland, identified on the basis of mailing lists of 
organisations offering environmental education - it reached almost all adults 
who in 1988 had participated in at least one environmental education offering. Of 
the 3000 mailed, about 800 were returned. The pilot study led to the 
identification of a number of 'stereotypes' and the overall conclusion that 
participating in formal continuing environmental education offerings did not 
always lead to corresponding social environmental behaviour and social 
behaviour change. 
The main study, constructed on the basis of the first supplemented by the 
collection of life-histories from another eight people, consisted of 90 items. It was 
administered via a regularly conducted public opinion survey through face-to-
face interviews with a representative sample of 1004 Swiss citizens. The results 
show that pleasant experiences with nature can sensitise people to engage in 
activities that help the environment, and that, thus sensitised, further knowledge 
can develop the ways they help, for example through signing petitions and 
encouraging others. 
Experiences of environmental catastrophes, generating feelings of fear and 
anxiety, correlate with standard or less than standard environmental behaviour 
(which might include recycling), while experiences of environmental activism-
say back in the 60s - might encourage further learning and current protest 
behaviour. One conclusion drawn from the work is whether, rather than engaging 
in education in the traditional sense, it might therefore not be more pertinent for 
environmental educators to directly address the individuals' experiences offear 
and anxiety. 
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By building on life experiences feeding into a multi-stage process of research and 
analysis, this study has developed a tool that enables the advantages of 
qualitative research to be exploited in a powerful and illuminating way. The 
factors it considers span the range of knowledge, values and behaviour. The ways 
these might be linked have been illustrated by studies where all of them had high 
salience for individuals. Then the prevalence of the factors and the strength of the 
associations were tested on a sample where the issues had more than average 
salience, with results that provided further pointers to what might be explored in 
a representative group and how this might be done. The analysis of the results 
from this group validated these insights and allowed average prevalences and 
associations to be measured. Finally, the generality of the results from the final 
study legitimated the conclusions and provided a solid foundation for the laying 
out of the new life-worlds framework. 
Two smaller American studies tackle the link between values and behaviours. 
One used a theory which regarded motivation as the sum of three terms, each a 
product of V, value orientation, and AC, associated belief about consequences, 
(Stern and Dietz, 1994) The three terms related to ego orientation, social concern 
and biospheric value orientation. Interestingly, the last term proved to be almost 
entirely related to willingness to payor take political action to protect the 
environment - the first two factors proved much more important. This paper 
found significant differences between men and women. Women were much more 
likely to believe in the negative consequences of environmental degradation -
they also displayed stronger behavioural intentions. Women have also been 
found to have less confidence in science than males (Trankina, 1993) though 
others think this difference no longer exists (NSF, 1997). The value of the Stern 
and Dietz study was limited both because of its relatively small size, and also 
because the respondents were college students, for whom many of the proposed 
sacrifices must have been theoretical rather than actual. Does the main finding 
conflict with that of Finger (1994)? Hard to say: the basic set of values probed 
cannot be easily matched with the life experiences he focuses on. At least, 
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though, Stern and Dietz based their study on an established model of value 
orientations. The second study proposed a new concept construct that might 
underlie the tendency to adopt environment -saving behaviours: an 'actively 
caring' model (Geller, 1995). In a way this echoed the last by linking the ideas of 
ego and social concern. A number of 'person states' are hypothesised to increase 
propensity to actively care. These are self-esteem - 'I am valuable'; belongingness 
- 'I belong to a team'; and empowerment - 'I can make a difference'. All three can 
be combined - 'We can make a valuable difference'. 
On this model, responsible environmental behaviours can be encouraged 
through such mechanisms as AC training sessions showing how to increase 
empowerment and providing feedback. The paper provides an extended 
discussion of earlier work on the above concepts. It also records the results of 
administering a 154-item 'safety culture survey' at nine industrial sites, which 
incorporates the model in a rather different context. The data showed that 'the 
personal control factor was usually the most influential in predicting willingness 
to actively care, with belongingness (or group cohesion) predicting significant 
independent variance in AC propensity at all but one of the plants'. A 
fundamental weakness of the paper is that the theory has not been tested in the 
area of environmental behaviours, though this now looks like a worthwhile 
project, since a review of factors predicting environmental behaviours (Oskamp, 
1995) includes much evidence that could be used in support of the model. The 
paper does however provide an interesting model that provides a critique of the 
notion that environmental regulation based on punishment of infractions will be 
effective. The author is arguing that carrots are better than sticks - social 
engineering based on a blend of humanism and behaviourism will work better 
than laws that punish polluting behaviour. The catch is, of course that 'these 
more positive (and humanistic) approaches to environmental protection are only 
feasible for large-scale implementation if many more people actively care enough 
to implement them'. 
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Smaller surveys are also used when specific populations are targeted as with 
studies within a single organisation (Jordan and Maloney, 1997) and a number of 
a specific type of organisation (Meadows and Fisher, 1978). Since particular 
activities and interests can be relied on, these areas can be probed to greater 
effect, as sampled in the pilot of the Finger study. The same idea was employed 
by another study that looked at attitudes to a particular issue (biotechnology) 
among 'sub-groups that were more likely than others already to have formed 
opinions about biotechnology and to have been the target of information about it' 
(Martin and Tait, 1992a). The authors of this study took a more sanguine view of 
the tenets of social psychology at stake in many of the transatlantic studies, but 
unlike their European counterparts they did not simply ignore their existence. 
They wrote as follows: 
'For many years the subject of social psychology was largely preoccupied With the 
task of "proving" the relaoonsh,p between attttudes, social noffilS and behav,our tn 
a vanety of contexts. We prefer to Vtew these three vanables as subdy tnteracting 
factors in the overall system of human events - tn thIS context the development and 
mtroduction of a new technology The objecttve of such survey research then 
become the improved understandmg and perhaps even the legitimation of the 
groups and individuals with an interest tn the issue' 
This is an interesting approach for people using survey techniques rather than 
the more qualitative methods we shall describe below - indeed the same 
researchers moved on to a qualitative study in search of more detailed 
connections between what people know, have power over, and will support (p38). 
Meanwhile their survey collected data from members of a number of groups who 
could be expected to have different approaches to the subject. These could be 
either supportive - as in the case of employees of a multi-national company 
heavily involved with biotechnological developments - or oppositional- as in 
the case of environmentally concerned technologists or environmental groups. 
Unstructured interviews with about 70 members of the survey population in a 
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group or individual context and content analysed so as to provide statements 
relevant to attitudes and sources of influence for use in the questionnaire, which 
was mailed. This approach led to a relatively low response rate. Those with 
environmental leanings, interestingly, were much more likely to respond than the 
other groups. The questions covered knowledge, attitudes to biotech, sources of 
influence, and perceived opinions of information sources. 
What emerged, more from the interviews than the questionnaires, was that when 
a member of a group with a cohesive and integrated set of attitudes is presented 
with a new issue such as biotechnology, relevant to these attitudes, they have a 
ready-made framework within which to conceptualise it. Once formed, whether 
favourable or unfavourable, such an attitude will be relatively stable. This insight 
was important, because it led to a critique of the surveys that treat 'the public' as 
an amorphous entity when it comes to the interpretation of survey results. For 
example, knowledge of biotechnology is not in itself a predictor of positive 
attitudes, because 'the two most knowledgeable subgroups in this surVey were 
located at opposite ends of the spectrum of favourable disposition towards 
biotechnology and oflikely sources of influence'. 
Examining their data in this spirit, then, allowed the researchers to conclude 
that: 
• groups with an identifiable interest in biotechnology will probably already 
have, or will readily form, fairly stable attitudes to it 
• such groups will seek information and advice first of all from sources likely 
to reinforce their existing attitudes 
• once formed, such attitudes will be difficult to change 
• some applications of biotechnology may be more controversial than is 
usually supposed 
• the groups with the least polarised current attitudes to biotechnology are 
most open to a wide range of sources of influence and advice 
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Meanwhile in Britain smaller studies have been conducted in the context of a 
single issue: genetic engineering and biotechnology, not surprisingly a 
preoccupation of staff at the Institute of Food Research. One of these is a critique 
of the result frequently reported that environmental organisations are better 
trusted as sources of information than others (Frewer and Shepherd, 1994). This 
is interesting in that is the only 'experiment' encountered in the literature 
surveyed. It has five different conditions. Its results are interesting too: they 
suggest that people do not always really place greater confidence in the sources 
they say they trust most. The situation, however, is highly artificial, with the 
same information being given in each case, only the stated source being different. 
The low numbers - only 150 for all 5 conditions - is surely also a problem. It 
exemplifies Denzin's account of the approach as good at recording behaviour 
settings and reflecting change and progress. On the other interactionist counts it 
rates quite well too - it gives the respondent the opportunity to make judgements 
related to the way he or she links symbols to judgement. 
From the same stable comes survey work on public attitudes toward applications 
of gene technology (Sparks et al., 1995). This time the numbers are larger: 334 
respondents. The survey is based on a theory from social psychology - the theory 
of reasoned action - that aims to find predictive links between behavioural 
beliefs/outcome evaluations, attitudes and expectations for two behavioural 
themes linked to the technology. Such work is construed as much as a test of the 
theory as a measure of attitudes in themselves. It has been criticised as being 
'unable to incorporate adequately the fuller social and political contexts in which 
risks and benefits have come to be evaluated by individuals' (Grove-White et aI, 
1997, p4). 
4.3.2 Case studies 
Referring back to the table (pI21) we recall the advantages of the research 
methods that studies that involve focused interactions. In the context of symbolic 
interactionism, Denzin groups participant observation, unobtrusive methods and 
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life history and historical method. These are the basic techniques Denzin sees as 
conforming to 'naturalistic behaviorism', the interactionist's view of research 
activity. 'Naturalistic behaviorism .. .involves the studied commitment to actively 
enter the worlds of interacting individuals' (p8). Such methods are also favoured 
in the approach broadly known as qualitative research. Qualitative research is 
recommended for the following types of research: 
• research that delves in depth into complexities and processes 
• research on little known phenomena or innovative systems 
• research that seeks to explore where and why policy and local knowledge 
and practice that are at odds 
• research on informal and unstructured linkages and processes in 
organisations 
• research on real, as opposed to stated, organisational goals 
• research that cannot be done experimentally for practical or ethical 
reasons 
• research for which relevant variables have yet to be identified 
(Marshall and Rossman, 1995, p43) 
In its purest forms, modern qualitative research differs from the survey and 
experiment approaches described above in that it does not start from an existing 
theory. Rather, it begins with an open-minded approach, in which researchers 
home in on a particular social context, or start from a particular social 
phenomenon or problem. Choice of subject is allowed to be 'subjective' in that it 
is related to the researcher's existing interests or past experiences. The first phase 
of the project involves the collection of data by one or more of the three methods 
listed above. After the first phase is complete, the researcher develops a theory, 
'grounded' in the insights already acquired. He or she proceeds to devise a 
strategy for testing and elaborating the theory. 
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The more extreme forms of this approach do not seem to have entered the PUS 
literature. Very few of the studies involve participant observation, which ranks 
high on most of Denzin's criteria. This is perhaps because often the studies are 
retrospective, picking up on something that has already happened before its 
significance is seen. Certainly assessing orientations and knowledge must also 
have something of this retrospective character, though one could imagine certain 
situations in which these features would be displayed and acted out, such as 
museum studies that are often of this nature. Most of the papers described are 
essentially studies using life history and historical methods techniques, such as 
in-depth and structured interviews. 
Were such interviews to be conducted with random samples, most of the topics 
on the agenda would be of very minor interest. This problem of agenda or 
salience is one that has been noted as being a weakness of representative surveys. 
Often the issue under consideration is not one the person has any particular 
knowledge of or strong feeling about. Then their answers may be ill-considered, 
almost random. We have already seen that some surveys restrict their scope by 
choosing people who are already defined in some way, whether through 
deliberate action, as in affiliation to a group, or by circumstance such as the 
geographical area in which they live. Another way of guaranteeing salience is to 
pick an event that is salient to the subject to be studied and restrict one's 
attention to those who are linked to it, whether through choice or by compulsion. 
This is the essence of the case study, which seems to be the preferred approach 
for qualitative research in PUS. 
The first step is to home in on a particular event, and there are various ways of 
doing this. Examples of particular events open to such study include events 
specifically designed within the policy context of interest such as exhibitions, 
talks, and other initiatives such as those that take place under the PUS umbrella 
(including library work). These have been informally evaluated and calls for more 
work of this kind are on the table, along with methodological guidance. There are 
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some more detailed studies of these events such as Petts (1997) and Hartman 
(1997). Other events that have been studied are those that have some kind of 
policy agenda such as council planning and consensus conferences. There are 
also studies that deal with circumstances that have been forced on the 
participants such as Wynne (1992), Irwin et al., (1996), Lambert and Rose (1996). 
4.3.2.1 Gauging 'situated' ol'ientations 
More recently, techniques have been developed to deal with some of the issues 
raised in the Martin and Tait study above (pI35), exemplifying the general 
symbolic interaction approach outlined earlier. By gathering a 'focus group', one 
can artificially simulate an 'event' where people with controllable characteristics 
are brought together and have their attention drawn to a particular topic. They 
are then asked for their response to a number of questions, written or other 
communications or artefacts. As well as gathering answers from each individual 
(that is the ideal, anyway), a certain amount of discussion is allowed. This is now 
becoming a standard method of 'consultation' by organisations accountable in 
one way or another - to the public itself, to shareholders, or to higher authorities. 
This was the method chosen for 'a social research study' on Public Perspectives of 
Human Cloning (Wellcome Trust, 1998). The study was set up in order to help 
the Wellcome Trust to draft its response to a consultation paper issued by a 
working party of the Human Genetics Advisory Commission/Human 
Fertilisation Embryology Authority. 
In their report, the researchers justify their choice of method: 
"The intention was to explore attitudes and opinions in depth, and the factors that 
mfluenced these. The research method employed for thIS project is based on 
qualitative research techniques. In such work, small samples are used and 
researchers use "topic gwdes" wluch act as azde·171e171otnls, rather than structured 
questionnaires. l"ues are covered a. the conversation flows, rather than m a pre-
set order, and the researcher uses the topic guide to ensure that nothmg IS forgotten 
This format allows participants to ratSe ISsues that the researchers may not have 
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considered, and to expres. them.elves 10 thetr own word. - often useful for 
phrasing questtons in later quantttattve surveys'. (pp6-7) 
The research also used depth interviews, reasoning thus: 
'Group rather than individual interviews are used when the researchers perceive that 
there will be a "sparktng-off' of (new) ideas from the dynamiCS of a group and 
where the objective •• to identtfy the diversity of opmions that ex •• t Depth 
interviews are used to explore attttudes 10 greater detail, perhaps where mdtvidual 
parttcipants have uruque stones to tell or where they need to read and dtgest 
matertal This research used a combination of the two methods as it was felt that 
both types of mfOlmatton were required'. (P7) 
The researchers were well briefed themselves and developed the participants' 
knowledge during the discussions, also providing information materials. It was 
noted for example, that they 'know about, and understood, the methods of 
assisted conception currently available'. However, they were unaware of 
'therapeutic cloning'. Their knowledge of existing regulations about the use of 
cloning techniques was extremely limited, and there was little confidence that 
any system of cloning could effectively control research, particularly without 
international agreements. They were unconvinced that public opinion would 
have any effect on what research was done. 
Group discussions (10) and interviews (4) were held in pairs 'to attempt to 
explore how, if at all, participants' views changed once they had absorbed some 
technical information about cloning and had been able to consider the issues 
over a period of time' (p7). 
The limitations of the research were also noted: 
'It does not allow measurement of the proportion of the population that believes 
one View or another. Samples are best descrtbed as cross-secttons of the 
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populatton - selected in an effort to ensure that as many views as possible are 
represented and explored - but are not intended to be representative m a statistical 
sense. Thus, minority Views are given as much weight as majority views so that 
each can he well explored In th •• research, it i. our mtenhon to pre..ent the vanety 
of Views found, it is not pOSSible to claim that other views do not exist, nor what 
proportion of the population agrees WIth any of the views expressed by the 
parttcipants'. (P7) 
It is interesting to note that researchers feel that it is legitimate, despite these 
reservations, to draw very general conclusions from the work. For example, they 
conclude that 'public mistrust in scientific endeavour is a major barrier to a 
better dialogue'. 
4.3.2.2 Life stages and enl'ironmental orlentatlons 
Qualitative research can also draw on pre-existing theories and provide an 
alternative means of attack to existing problems. For example, it can provide new 
ideas to deal with the issues underlying some of the survey work we have 
discussed, such as the question of what leads people to engage in various 
environmentally-related behaviours. We have already seen how ego orientations 
are an important factor in predicting intention to engage in such behaviours. 
One study looked at how to relate ways of thinking about the environment to 'ego 
stage' as described in a model developed from Piaget's model of increasing 
cognitive complexity by Robert Kegan (Robbins and Greenwald, 1994). These 
may be characterised as 
• Stage 0 - incorporative 
• Stage 1- impulsive 
• Stage 2 - imperial 
• Stage 3 - interpersonal 
• Stage 4 - institutional 
• Stage 5 - interindividual 
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Two 'measures' were used on each of the participants: one developed by Kegan 
and his colleagues called the Subject-Object Interview, and a specially developed 
semi-structured Environmental Interview. The subjects were 27 white women in 
their forties, born in the US, selected randomly from a street list in Greenfield 
Massachusetts. The meaning of the word random here must be difficult to define, 
if only because most demographic characteristics (social class was the exception) 
were held constant 'to limit the effects of potentially confounding variables'. To 
be fair, it was mentioned that this was an 'initial study'. 
What the women said on the environmental interview was discussed according to 
the 'ego-stage' they had reached according to the Kegan interview. The authors 
drew some 'educational implications' from their data. They said for example that 
'mterview data md.cate that many women simply lacked exposure to appropriately 
packaged infonna!1on On the occasions whffi educat.onaI efforts were blaming, 
hostile, too fnghterung, or demanded great and rapid change in pelSonal ways of 
life, they were rejected. \Vhen they dtd not fit a pelSon's level of undelStandmg, 
they were ineffective. However, when they had met the participants in a way they 
could understand, the resul!1ng .mpact on understandtng and concern, and at !1mes 
reported behavlOlIf, appeared to be great.' 
The rest of the discussion seemed to be very much in this vein. Although it made 
.J 
reference to the ego-stages measured, there were so many qualifications that the 
concept seemed to have very little explanatory or predictive power. It would have 
been more impressive if the authors had admitted this rather than 'papering over 
the cracks'. A few unimpressive conclusions were drawn as to how the work 
might help in the design of educative efforts. 
The work shows some of the problems that can arise with qualitative research. It 
is too theorised to be genuinely exploratory, but too weak in real planning to 
show any worthwhile, even if only indicative, associations between existing 
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concepts. Part of the problem is to do with the subject matter. It seems, as we 
noted in another way above (Geller, 1995), that the environmental 'concept' is not 
really a 'situated' one. For many people it is everywhere rather than somewhere, 
everyone's problem rather than mine. 
4.3.2.3 Issue-based opportunities and learning 
On the other hand, conceptualise a problem with science and its applications as a 
local issue, on one's doorstep, and people have more reason to get to grips with 
the facts and deal with them in specific ways. Such a process was very much what 
was at stake in another qualitative study that was more of a case study in the 
conventional sense (Petts, 1997). The focus of interest here was the study of 
'expertise as a communication and learning process' (p359). The context was a 
voluntary proactive public involvement programme, instigated in 1993 to 
examine the options for dealing with waste in Hampshire after an application for 
a large energy from waste incinerator in Portsmouth 'met significant public and 
political opposition'. The programme was to last 2 1/2 years, and to result in a 
long-term strategy. The council formed three Community Advisory Fora that 
'followed models of citizens' advisory committees and panels designed to 
facilitate a rational discourse' (p363). 
The researcher surveyed expectations of the process among officers and 
councillors, observed the conduct of and response to the involvement 
programme, and conducted detailed semi-structured interviews (lasting one to 
three hours) with nearly half of the participants and some officers. She 'was to 
provide an independent assessment of the effectiveness of the programme' 
(p367). Starting off with four criteria - representativeness of the participants, the 
effectiveness of the method, the compatibility of the method with the objectives 
of the participants, and the degree of awareness and knowledge achieved - she 
expanded the discussion to four general areas relevant to the expertise process: 
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• What information and expertise do members of the public select? Is there 
a gap between what is required and what is available and offered? Do 
people deliberately look only for information and expertise that will 
enhance or support their concerns? 
• Do demands for information actually change or 'shape' what experts 
provide,lead to new areas of research and to adaptation of expert 
understanding, or promote enhanced assessments of risk? 
• How do people balance information from different sources? What is the 
role of 'official' or 'formal' knowledge and information versus the 'informal' 
knowledge that is part of the on-going social process? 
• Is there evidence of knowledge shift as a result of communication? 
Petts notes that 'the focus of the discussion is the CAF process, as this was the 
most clearly definable (and therefore, most readily studied) in terms of an expert-
public interface.' The results are reported extensively (P99), so they will not be 
elaborated further except to say that she engages in a detailed and reasonable 
well-founded discussion, culminating in a number of plausible indicative if not 
necessarily generally applicable conclusions. She acknowledges that the results 
are not infinitely generalisable: 'there is still a need to examine the more diffuse 
and often indirect expert-general public interface' she writes (p367). 
She also justifies the choice of qualitative research, which she says, is 
'essential for the undelStanding the dynamics of soctal and decision processes It 
proVIdes for undelStanding of the pelSpectlve of the individual through their own 
words and acttons, and over such a comparatively lengthy period allows for 
examination of the dynamIC process of expertise shating, development and impact 
at the interface. QuestlOooaire-ba,ed research, by contra,t, provide< a Vlew of the 
reactions and mformation demands at a snapshot in time It may be able to proVIde 
the sCIentIfic 'comfort factor' of statIStical results However, It is qualitative 
research, which more effectively deals Mth the context speclficlty of pubhc 
perceptIon and information requireroents.' 
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4.3.2.4 Orientational constroctlon of Information 
Sometimes a situation, albeit specific and localised, cannot be analysed through 
one event presented as to provide a convenient opportunity for participant 
observation. A case in point is what happens when a community is exposed to 
risk without the opportunity for consultation or information gathering (Irwin, 
1995, Irwin et al., 1996). Once again, the issue - in this case that of risk of a 
serious accident at a chemical plant - achieves a greater than average salience for 
the nearby community. How does the ever-present risk - which the presence of 
the factory presumably regularly reminds them of - shape their concerns and 
what should they or others do to provide them with adequate knowledge about 
the risks and what to do in the case of an emergency? The researcher who studied 
the situation researched the background to the situation and carefully analysed 
the contents of a leaflet distributed by the company that ran the plant before 
compiling a questionnaire survey she conducted with 201 'randomly chosen' 
residents from three areas at different distances from the plant. She collected and 
coded open responses to questions, which were designed to see what conclusions 
the residents had drawn from the leaflet in terms of action to be taken in the 
event of an accident. Her results showed that the leaflet had been so low key and 
vague as to leave the residents not much better off than if they had not received it 
at all (1995, p90). 
This study was followed up by another, in which 358 questionnaire interviews 
were collected in a different region, also containing hazardous factories. The 
interviews were complemented by semi-structured discussions with 35 
participants. This work showed that the company was considered the best source 
of information, but not necessarily the most trustworthy. 
'Overall, mformatton from industry will be taken m context In particular, the 
source of the mformation will inevitably colour response to the mformation .!Self 
What the whole 'trustworthiness' issue opens up is the very acttve manner m whtch 
new sources of information - whether technical or otherwtSe - will be received 
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There is little sense here of public groups simply soaking up free-floating or value-
neutral science Instead, we see a more critical response to science espectally since, 
for example, it may not fit at all WIth practical 'ltved' experience (e g the unrealistic 
assumptions we saw earlier embedded Wlthtn major hazard planntnr)' (pp97-8, 
1995) 
4.4 SUMMARY AND CONCLUSIONS 
In this discussion several research methods used in sociology have been 
mentioned. It is traditional to divide these into two distinct types of research. 
Quantitative research broadly encompasses surveys, and other techniques that 
also involve assembling large amounts of comparable data in a systematic way. 
Qualitative research tends to involve studying many aspects of a given situation, 
part of the study being to set the questions and define the concepts that underlie 
the way a particular organisation or group operates. 
In the last three decades, qualitative research has been the methodology of choice 
for many sociologists. Within the remit of this term there are several distinct 
approaches, including symbolic interactionism. Its advantage is that it can, as 
suggested above, allow researchers to keep an open mind about what is going on 
for quite a large part of the duration of the study. Moreover, they are often in 
direct personal contact with the people they are going to be describing and 
drawing conclusions about. They have the opportunity to take part in the social 
situations that are often key determinants of the outcomes of the processes they 
are studying. This approach has been dominant in the work on case studies 
exemplified above. 
In the research chosen as relevant to the study, however, the dominant method of 
data collection is to use interviews. Sometimes they involve 1ife history and 
historical method', but more often they are more structured, designed to elicit 
responses to predetermined questions. The focus group approach seems to have 
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a similar 'structured' effect of drawing people's attention to particular aspects of 
their lives and thoughts. The opportunity for 'participant observation' has been 
taken up rarely (Petts, 1997). Perhaps this is inevitable in trying to explore 
approaches to an area that, generally speaking, is detached from the lives of non-
scientists. 
Data in this area have also come from quantitative work undertaken, for example, 
by the federal government of the United States. Beginning in the mainstream of 
government survey work, the emphasis has shifted somewhat towards academics 
guiding the shaping and interpretation of such work. This has allowed 
assumptions to shift a little and become detached from their roots in very 
simplistic theories such as the deficit model of public understanding of science (p 
123). Similarly, those studying environmental behaviours have shown that 
knowledge about the environment is in itself a poor predictor of responsible 
environmental behaviours. The PUS tradition has also tended to avoid devising 
'experiments', another way of obtaining quantitative data much favoured by 
psychologists (though one experiment, with interesting results has crept in here). 
The environmentalists are a little more prone to experimental leanings, for 
example by homing in on 'incentive schemes' intended to make it easier for 
people to recycle. 
It seems that the research relevant to this study has only explored the middle 
ground of the range of techniques available to sociologists. Moreover, as the 
examples brought forward above have shown, it is hard to characterise most of 
the work accurately as either qualitative or quantitative. Most of the most useful 
studies embody elements of both. Thus sections have not been defined in this 
way. Rather, the work has been divided into surveys and case studies, including 
in the methodological descriptions both qualitative and quantitative features. 
We have seen for example how the earliest PUS surveys have been dogmatic and 
judgmental, embodying many of the worst aspects of such work. 'The knowledge 
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it provides about the social world gives power to those in control and thus can 
lead to an abuse of power. Survey research leads to ideological manipulation. It 
does not produce knowledge about reality but is an ideological reflection whose 
acceptance by "the public" furthers particular interests' (de Vaus,1996, p9). 
However, more recentIywe have seen data from surveys come alive through 
innovative approaches and analysis, often arising out of qualitative groundwork 
(Finger, 1994). It is difficult to deny the power of large and effectively randomised 
samples to throw light on what is 'out there' and to justify often radical and 
expensive solutions. It is also fascinating to see how surveys can, without 
altogether losing credibility, cast doubt on the assumptions embodied in their 
construction (Durant et al., 1995). As the same study showed, the frustrations 
involved in dealing with large institutions can be great. They are generous 
funders but they set agendas and impose constraints. 
Nevertheless it is possible to move forward, developing the survey method to deal 
with nebulous areas such as trust, contact and support as well as measure 
abstract knowledge (Biotechnology and the European Public Concerted Action 
Group, 1997). The data thus collected, while they have to be evaluated taking into 
account problems such as reflexivity and social identity (Wynne, 1992, pp297-
300) and decoupling of stated orientations and actual evaluations (Frewer and 
Shepherd, 1994) can allow a generalised picture to be built up. Even more 
damning criticisms have been applied to work such as opinion polls and 
government statistics that are collected with agendas and in modes 
unsatisfactory to academics (Marsh, 1982, pp135-8). Nevertheless, with enough 
information in the area, even these can be seen in a kind of context. 
Other surveys, sometimes quite large ones, are portrayed as deliberately 
restrictive, taking advantage of the particular orientation of the group they have 
focused on to achieve deeper exploration of salient issues than would be possible 
with the general population. Carrying out a survey in this way addresses one of 
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the major criticisms of surveys, that for different respondents the issues they are 
being asked about may matter a lot or hardly at all, and answers may not have 
been seriously considered (Marsh, 1982, p135). The more restrictive such a 
survey, the more it takes on the characteristics of a case study. With the work of 
Martin and Tait (1992a,b), we reach a ldnd of pivotal point. Their study of 
different groups, which brought different agendas to a particular issue, was 
explicitly intended to allow a broader approach to the attempt to relate attitudes, 
social norms and behaviour and highlight the difficulty of making generalisations 
about a 'unitary public'. 
Moreover, they went on to conduct a qualitative study, using the technique of 
cognitive mapping, to go even deeper into the responses of one of their groups 
that appeared at first sight to be rather unstructured. Their work revealed deep 
ambivalences related to difficulties with being informed and being allowed to 
influence what was happening in their locality, combined with uncertainty about 
how important it was or should be for them to be involved. The question of 
salience was related to respondents' perceptions of the extent to which regulatory 
authorities were looking after their interests. 
These are key issues that underlie much of the case study work in this area that 
has been undertaken in the last decade. Typical words used when describing the 
aims of such work are 'understanding, insights, typology, perspectives'. Much, 
but not all of this is exclusively, avowedly and conscientiously qualitative (Petts, 
1997, Wellcome Trust, 1998, Hartman, 1997, Wynne, 1992, McKechnie, 1996, 
Michaell996, Grove-White et al., 1997). It comes up with conclusions that 
suggest interesting relationships - for example between lack of access to 
knowledge and oppositional orientations (Wellcome Trust, 1998, Martin and 
Tait, 1992a). Sometimes it is unexpressed social meanings, say those of status 
and power, that seem to influence orientations (Wynne, 1992, Michael, 1996). 
These can have their origins in reactions to individuals and/or what their 
organisations symbolise (lrwin, 1995). 
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Society is not only 'composed of individual citizens or consumers, but also of 
members of diverse civil association'. Hence, it is asserted, such 'lay publics will 
be best able to develop those deliberative skills that will enable them to 
understand and evaluate broader policy issues' - and that deliberate efforts 
should be made to include such groups in policy making (Davison et al, 1997). 
Indeed, very different reactions ensue if the response is from someone who is 
included in or excluded from involvement in decision-making (Wynne, 1992, 
Michael, 1996 Irwin, 1995). There is evidence that students of different genders 
give different explanations of difficulties with science courses: men tend to 
explain difficulties as a result of extrinsic factors outside their control, while 
women tend to explain problems with coursework as the result of intrinsic 
inadequacies and inabilities (Trankina, 1993). Could such differences also be at 
the root of problems in engaging with science in daily life? 
What about someone who is part of the culture of a particular place that imposes 
its own constraints on messages (McKechnie, 1996) or one suffers from a 
condition where different constraints have to be handled and infonnation 
coming from different sources is contradictory (Lambert and Rose, 1996)? 
Certainly the opportunity for constructive dialogue in a supportive and mutually 
respectful context can lead to a reduction in the tension and process towards a 
useful outcome (Petts, 1997). As the culmination of a long-term research project, 
one was even sufficiently ambitious as to propose a macrosociological model to 
explain how amateurs, including amateur scientists, fit into wider society and 
relate to both professionals and the public in general (Stebbins, 1992). 
It is hard to know how to characterise the validity and generality of this work - it 
certainly cannot be done on the basis of statistics. Nevertheless, human beings 
seem to have enough in common (Gough, 1992) to make the 'stories' and 
'conclusions' worth considering when actions and legislation is being planned. 
How far this commonality can be extended is another interesting question that 
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can be addressed by the two ends of the spectrum from equivalent quantitative 
studies to studies of 'scientific' or political culture. 
4.4.1 Relevance to study 
A basic model for the study has come out of the infonnation science tradition 
(p3). 
. op!_ . 0TrtuniU" 
~~~----------- ~~~-----------
How might the foregoing discussion about the content and nature of the existing 
literature relate to the intended elaboration of the model? It seems to me that 
there is a relatively clear answer here. Broadly speaking, surveys provide 
snapshots of individuals, mostly dealing with orientations and opportunities they 
have taken up. Their strength, then, is in homing in on aspects, sometimes in a 
quite detailed way, of the three categories, orientations, openings and 
opportunities. For example, they can explore knowledge (orientations), 
awareness of museums and the media (openings) and membership of 
organisations (opportunities) (pp57,44,77 above). 
Correlations and associations between items in each category can be explored, 
and between items in each category and demographic variables. To some extent, 
the factors underlying such relationships can also be explored. However, surveys 
are static and inflexible, and presented in an abstract and undifferentiated 
fonnat. This makes it difficult to construct a survey that can look at the details of 
the way that characteristics in the three different categories interact other than 
those already embodied in the design and construction of the survey. In an 
attempt to break out of this trap, Einsiedel used sophisticated statistical 
techniques to look for causal relationships between knowledge and attitudes. 
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Without other material to set the results in context, this method this has, in my 
view, yielded only limited success. The author herself admits that the 
explanations for the correlations noted need further investigation (Einsiedel, 
1994, p43). 
It seems that as far as PUS is concerned, only qualitative work, mainly hitherto 
instantiated as case studies, can add the insights necessaxy to fill the gap. For 
particular situations, they show in more depth how different parts of the system 
are linked up, and what factors determine how what happens in one of the three 
areas can effect changes in another. For example, Martin and Tait's work showed 
that people interpret factual information in the light of their overall perspective 
rather than allowing new facts to change their outlook (Martin and Tait, 1992a). 
Other work showed that often people in some cases resisted relevant information 
even when it was readily available (Michael, 1996) or did not seek it because they 
did not think they would obtain it or did not believe they would be told the truth 
(Irwin et al., 1996). Thus openings and opportunities, or lack of them, can each 
affect orientations, as shown above. The diagram does not of course exhaust the 
possibilities for interaction - thus orientations can affect opportunities, as well as 
vice versa. However, some important ones are shown, omitting the rest for the 
sake of clarity. Thus the two approaches are complementaxy, and it is not 
surprising that, it was the ones that drew on a mixture of techniques (Finger, 
1994, Martin and Tait, 1992a,b) that resulted in the deepest and most fruitful 
results. It was therefore decided to emulate such an approach in this study. 
The subject of the study, as outlined above (p4) will involve investigating people's 
engagement with science in general, rather than focusing on a particular issue. 
Dealing with science in its entirety, however vaguely that might be 
conceptualised in people's minds, has the disadvantage of reducing its salience in 
particular contexts, but the advantage of increasing its generality and its 
relevance to a wide variety of people. The choice also had serious methodological 
consequences. Without a particular context, it was not clear how to proceed in a 
153 
----- - - -------------------------------
way that would be in line with the symbolic interactionist approach. There is no 
adequate theory in the literature of this subject or even a convincing description 
of the scope of the characteristics that are relevant. The surveys draw their 
agenda from policy issues to be addressed, while the case studies described above 
derive their pattern and theorisation from the context of the study. In this 
respect, as should be clear from the foregoing discussion, the situation in the 
PUS area is different from that in the study of environmental behaviours. 
In order to develop the subject matter of what was to be investigated, therefore, it 
was thought necessary to go right back to basic ideas from social psychology (as 
outlined for example in Augoustinos and Walker, 1995) as a basis for mapping 
out characteristics that might be relevant. The results of this process are 
described in more detail in the following chapter where the detailed development 
of the study is described. Carrying out a study, however, involves more than 
setting the agenda. Data have to be collected. The practicalities of such collection 
shape what can be done and the instruments to be used. 
4.4.2 The conduct of the study 
As we have seen above, for non-scientists engagements with science are not often 
regular, everyday activities. It is therefore not appropriate to watch people at 
work or at home, because most of their activity will not be related to the subject 
at hand. There might be more profit in watching people at libraries, museums, 
etc., but this was not thought to be the most efficient way of gathering data. 
Certainly it would be interesting to gather data by participating - for example by 
helping people in a library or by answering questions on a science help line. 
However, this was thought to be impractical because of the inefficiency in getting 
sufficient comparable data. Similarly, it was hard to see what documentary 
evidence would be helpful here. In the end, inspection of documentary evidence 
- for example of communications produced and circulated within the groups 
interviewees were drawn from - did prove useful, though it did not form part of 
the primary data. 
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Rather the focus in this case was to be on gathering data directly from people 
through methods where the researcher had the luxury of setting the agenda by 
running through a particular set of questions. In-depth interviewing, 
questionnaires and focus groups were used, with this spirit as a unifying 
approach, to gather information. 
4.4.2.1 In-depth interviewing 
In-depth interviews were used initially to allow a free-ranging, spontaneous 
discussion to suggest other topics and approaches. This follows the approach of 
Finger described above. He used in-depth life histories taken from eight people 
as the basis for the construction of his questionnaire (p132). 
The interviews were conducted using a fairly strict interview protocol to guide the 
interviewee through the various areas to be covered. Good practice in setting up 
and conducting interviews was followed (Bell, 1993, pp49-101) More details on 
this are found below. The interviewees were provided with visual aids to provide 
them with additional information and charts to fill in when a number of 
questions with simple answers followed the same pattern. The specificity of 
questions served to direct the discussions, but the relaxed format and the 
generality of the issues raised did offer opportunities to follow issues of interest 
in new directions. Recording the interviews with a tape recorder (with the 
permission of the people interviewed) made it possible to pick up on points the 
people raised without the need to have a way of recording the answers. 
The seven people interviewed were kind enough to give me fairly detailed 
answers, enabling me to develop and refine the blocks of questions to makefuem 
straightforward to handle and to know which were likely to be fruitful. Their 
answers also enabled me to build up quite detailed profiles of what was 
important to them and whether and how they might wish to acquire scientific 
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information and how they would use it. This work formed the basis for the 
construction of the questionnaires. 
4.4.2.2 Qnestionnaires 
As the survey work described above showed, the questionnaire that would enable 
me to build up a picture of many people that would tackle the same range of 
issues much more quickly and without the need for personal interviewing. I 
devised a list of questions that could be easily answered and would convey some 
useful information even without the need for embellishment with personal 
viewpoints. Care was taken to make the questions easy to interpret and answer 
(Frey and Oishi, 1995, pp 69-71). The most straightforward of these were 
compiled into a questionnaire, and 245 useful completed questionnaires were 
collected. 
It is necessary to 'rely totally on the honesty and accuracy of participants' 
responses' (Marshall and Rossman, 1995, p96). In this case there was no 
particular reason for the participants to be dishonest - the questionnaires were 
anonymous, and there was no particular outcome in view, either positive or 
negative. Respondents were relaxed and ready to enjoy themselves. So it is 
reasonable to assume that the accuracy and convenience of surveys have been 
justifiably exploited in this case. They have certainly yielded indicative results of 
some interest. One drawback is the rather special circumstances under which 
they were collected. This limits their generalisability. 
One lesson learned from the in-depth interviewing was that participants reacted 
negatively to questions that did not fit in with their view of what was relevant to 
the study. In particular, questions about citizenship and world problems were 
sometimes not seen to be relevant to a questionnaire about science (pI60). Such 
responses were a factor in the exclusion of certain questions from the 
questionnaire. However, so as not to lose these cogent and interesting topics 
from the survey altogether, they were gathered into an interview protocol that 
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was followed through with 15 participants. What they said as they filled in the 
prepared sheet was taped with their pennission. 
4.4.2.3 Focus groups 
There are many general issues that people can be expected to have views about. 
They may however have too little knowledge or interest for their answers to a 
survey to be meaningful or even obtainable. One way of getting them to address 
the issues - to generate salience artificially - is to gather them in a social context 
where they can be abstracted from the rest of their lives and have their attention 
focused on the issue at hand. To avoid people feeling under pressure, a number 
of people with a reasonable amount in common is gathered, and views invited 
from the group and/or individuals as appropriate. While there is an element of 
artificiality in this process, it can engender a spirit of pleasure and co-operation 
and the mutuality of information and insight exchanged and acknowledged. 
Focus groups are being used increasingly in investigating approaches to 
increasingly difficult and controversial issues. This is true within PUS as well as 
in the more general context. The studies on genetically modified foods (Grove-
White et al., 1997) and human cloning (Wellcome Trust, 1998) were particularly 
helpful in suggesting how the technique could be adapted for my purposes. One 
interesting aspect, particularly with respect to the latter, was the provision of 
information during the course of the study. In my study this was done only 
indirectly, in the form of panels detailing science communication activities. This 
aspect of such work links it as a method with deliberative instruments such as 
consensus conferences and citizens' juries, as well as the public enquiry 
documented by Petts (1997). However, such a role was deemed to be too 
ambitious for this study. 
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4.5 CONCLUSION 
In short, the methodology of the research was interactive in the sense that results 
from one part fed in to the planning for the next. It also mixed qualitative and 
quantitative methodologies to arrive at a set of results that suggested some new 
qualitative insights as well as some useful statistical data. It is hoped that the 
overall discussion of the results in Chapter 10 demonstrates the effectiveness of 
the methodology and justifies the decisions made in its selection. Thus the 
methodology to be adopted will be in the spirit of a symbolic interactionist 
approach using a combination of quantitative and qualitative methods. 
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Chapter 5:Methods 
159 
5.1 INTERVIEWS WITH FRIENDS OF THE EARTH 
5.1.1 General planning and progress of pilot study 
The study consisted of a series of interviews undertaken in Edinburgh between 
October 1997 and Januruy 1998. The main block consisted of six interviews 
recorded with members of Edinburgh Friends of the Earth (FoE) between 
October and December 1997. A discussion took place with committee members of 
the Edinburgh Natural History Society in December 1997. An additional 
interview was done in January. The interviews proceeded according to protocols 
developed over the summer of 1997, and revised following comments from 
Professor Jack Meadows and Dr Lynda Birke. 
The questions were arranged in six blocks, A, B, C, D, E, and F, each of which was 
associated with a general topic to be covered. These are as follows: 
A. Background information 
B. Membership of the group 
C. Attitudes to and about citizenship; identifying salient issues 
D. Information about salient issues 
E. Scientific research and its use in society 
F. Scientific knowledge, values and power 
Each interview was built out of questions from at least three of these sections, 
most from four or five. Three of the interviews were in a first mode, with sections 
A, B, C, and D as a core, though as time went on some sections were dropped and 
questions relating to other sections, some completely new, added later. The other 
three were in the second mode, with sections A, E, and F as a core. Again, as time 
went on some sections were dropped and questions relating to other sections, 
some completely new, added later. 
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5.1.2 Conducting thc interviews 
The pilot phase of the study consisted of seven interviews with FoE members. 
Four of these were conducted in my house. Of the remaining three, one took 
place in a university building, one over the phone, and one in a restaurant. 
Within each topic presented (see above), the conversation ranged freely, though 
care was taken that the specific questions presented were addressed. The 
interviews were tape-recorded with the permission of the interviewees. 
5.1.3 Edinburgh N aturallIistory Society 
Three of the women on the committee were consulted in December. A long 
discussion about the objectives and practicalities of the interviews took place. 
They made a number of useful points, but ultimately did not feel it was 
something they wanted their members to be asked to do. This seemed to be partly 
a kind of protective reaction, but it was also related to the fact that the work 
involved some kind of critical or bureaucratic discourse surrounding scientific 
work. They could not see the purpose of this, even suspecting it might involve 
'selling' something or telling scientists what to do. 
5.1.4 Review of the interview protocol/questionnaire 
There were two main thrusts of the study. The first was to find out why people 
wanted to acquire information about science; the second how they would like to 
get hold of it. It was assumed that the process would work something like this. 
1. FITSt, people are alerted to an issue. 
2. They recognise it as one that would affect their life. 
3. Then they make active efforts to find out more about it. 
4. When they know the facts and understand the principles, they use the 
information to promote other activities, such as hobbies, enjoying nature, and 
campaigning. 
5. They campaign to bring about change. 
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6. As part of this process they inform others who are in turn drawn in to the 
cycle. 
The interviews showed that there is some truth in this model, but that it needs to 
be modified. Involvement in campaigning groups was based much more on 
mindset than on any particular scientific facts or training they had acquired, or 
lack of it. Whether educated in science or not, members of one group all shared a 
disposition to act on their concerns about society in a particular way. Lack of 
factual knowledge - which the lay members recognised - did not hold people 
back from being involved with campaigns. They could find out what they needed 
to know, often from the publications of their groups or internal experts. As they 
pointed out, science could anyway not say what should be done, only provide 
predictions of outcomes of various courses of action. Because they were prepared 
to trust such people, they were happy to leave the detailed research to them, and 
write letters, organise publicity stunts etc. on the basis that the cause was 
basically sound. 
Whichever way they were inclined in this respect, FoE members all seemed to 
find it legitimate, interesting and to some extent rewarding to explore these 
issues raised in the interviews. Not so the representatives of the Edinburgh 
Natural History Society. They thought the enterprise laughable. They were all 
professional people, but were not ready to 'go public' on their principles. Rather, 
science for them was a leisure and social pursuit, a way of meeting people and 
joining them on pleasurable trips and talks, almost an escape from everyday life, 
economic concerns and politics. They had a lot of respect for scientists and the 
way they conducted research, often finding ways of drawing on such knowledge 
to enhance their enjoyment of nature and satisfy the curiosity aroused by 
exploring it with their social group. Though they found the technical literature 
hard to follow, they could usually get hold of what they needed without too much 
effort, for example with the help of librarians at the Royal Botanic Gardens. They 
often invited specialists to give talks and guide outings. They just did not see a 
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problem with communicating science. They were not in the least interested in 
bringing about change, and were quite happy to do without understanding issues 
such as genetic engineering. 
What the foregoing suggests is that the rough model described at the beginning 
needs to be modified to some extent. The possession of detailed scientific 
information, the results suggest, is actually not central to the individual's 
behaviour in bringing about change. People found it rather hard to pinpoint any 
facts or information that moved them to action. One is tempted to conjecture that 
it is more a matter of predisposition to respond to the existence of an 
organisation such as FoE rather than detailed knowledge about problems that 
determines whether individuals join up and take part. The organisation does take 
part in disseminating information, for example through its membership 
publications as well as charts, posters, and publicity campaigns. Members find 
this information useful, but not central to their work. Arranging talks tends to be 
seen as a way to attract newcomers rather than as a source of information in 
itself. 
Of more importance, it seems, is the general line the organisation takes in 
conducting its affairs and formulating its philosophy. Its public image and level 
of influence is also something members constantly review for themselves. Some 
people were actually a bit concerned about the way pressure groups could exert 
influence far out of proportion to their membership. Others expect to move from 
a position where pressure groups adopt a confrontational approach to one where 
consultation and co-operation with other groups and organisations is the norm. 
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a.2 DATA COLLEcrED AT THE EDINBURGH 
INTERNATIONAL SCIENCE FESTIVAL 
5.2.1 Development stage 
."- Developing the questionnaire required a two-fold re-orientation. Firstly, in order 
to achieve the numbers required for statistical analysis, it was necessary to 
develop something fairly short that could be filled in in a few minutes without 
opportunity for explanation or clarification. The aim was to cover roughly the 
same ground, but of course this could not be done in the same way. Sample 
answers that could be ticked were provided, for some of the answers, while in the 
rest the respondent chose yes or no. The idea was to make the questionnaire 
quick and easy to complete. The idea of statements for response on a Likert scale 
was considered, but rejected: scaling seemed altogether too ambiguous an 
approach for the quite abstract topics that were being tackled. There was one 
exception to this principle: what amounted to a three-option Likert scale was 
included in one of the questions that formed part of the structured interview. The 
demographic information was collected through questions intended to elicit one 
answer and one only, the options intended to cover all the possibilities. Most of 
the other questions consisted of multiple options, any number of which could be 
checked if appropriate. A line was appended for open responses in some of the 
questions. In one question an attempt was made to elicit a definite exclusive 
choice. 
The second re-orientation was to deal with the context in which the 
questionnaire would be administered. A definite affiliation forming a frame of 
reference for the people who would fill in the questionnaire could not be relied 
on. On the other hand, the respondents would all have in common sufficient 
interest in science to bring them out to an event that formed part of the Science 
Festival. Moreover, they would be mentally oriented to deal with and react to 
messages relating to the concept of 'science', something that on other occasions 
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would not necessarily be the case. Another useful aspect of the situation was that 
it provided a 'peg' for questions. For example, the first question was 'why have 
you come to the Festival?' This really easy question, whose answers involved 
fairly simple concrete purposes, would, it was hoped, let the respondents 'down' 
gently into the more general questions to be raised later on. 
The option of basing questions round a particular controversial issue such as 
Dounreay was considered. The problem would have been in providing enough 
information to get informed comments that involved cognitive judgements. 
While it might be possible in a focus group, particularly if participants had 
information in advance, such an exercise was not considered feasible in an 'on-
the-spot' questionnaire. 
Using these principles, a list of questions was generated. Some of them were 
based on what had worked in the pilot study, and the kind of open answers that 
had been given to various questions, such as the ones on media use. Others 
addressed variables that had been held fixed in the pilot, such as membership of 
organisations. These probed the 'openings' that people chose to make use of 
(other than those offered by the Festival itself). It also looked at what use was 
made of 'opportunities' to engage in science, use technologies, and adopt 
environmentally useful practices. Further 'opportunities' offered by organisations 
as activities for volunteers were also probed. These questions dominated the 
questionnaire circulated en masse, though orientations to science were probed 
through detailing the nature of the interest in science as well as opting for a 
particular 'image' of science. On the other hand, it was the questions about 
orientations, some quite complex, that dominated the contents of the schedule 
for the short interviews I conducted with festival visitors. In this format it was 
possible to provide explanation and feedback when necessary. Both of the 
documents are reproduced in the Appendix. 
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- ----------------------------------------------------------, 
5.2.2 Data collection 
Thanks to the early availability of the comprehensive programme, a wide choice 
of events was open where permission could be sought to field the questionnaire. 
Festival staff suggested that it would be most sensible to target certain lectures 
and request their audiences to complete the questionnaire. 
The eleven lectures chosen combined substantial scientific content with wider 
interests of one sort or another. There were several whose interest was mainly 
scientific or technological in the traditional sense such as comets. Some were 
about problems that affect many people such as blindness and memory loss 
associated with ageing. Some had an environmental dimension, while others had 
wider ramifications in everyday life, such as the search for extraterrestrial life and 
cooking. Some had a sophisticated, intellectual flavour, such as those organised 
by the Fruitmarket Gallery. Lectures expected to be very popular were avoided: 
the numbers and the general confusion could cause practical difficulties. Also, 
they might draw in people with such low interest in science itself as to make the 
questionnaire irksome to complete. 
Questionnaires were made available to the people as they gathered in the lobbies 
outside the lecture halls. It was agreed that this was preferable to laying them out 
on the seats, as lecturers might object to their listeners having their attention 
distracted from the presentation. Also people might not spot them or be reluctant 
to focus on the work. As it was a short and fairly clear document, it was thought 
practicable that the visitors should fill them in while waiting to go in. This 
proved to be good advice, as the personal contact involved in distributing and 
collecting them was in my view crucial to the high rate of completion we 
eventually achieved. About 280 were collected, of which 244 were considered 
valid. Questionnaires where the second page was empty and where the gender of 
the respondent was not noted were not included in the analysis. 
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Attendance at the chosen events was taken as an independent variable and not 
further analysed, except in one question which offered choices as to what they 
planned to do and who (if anyone) they planned to do it with. No attempt was 
made to assess satisfaction or otherwise with the arrangements for or content of 
Festival events. 
Pauline Mullin, press and information officer of the Festival, was kind enough to 
give permission to conduct the study. She and her staff were consistently 
supportive and helpful, undertaking the task of obtaining the permission of the 
lecturers at whose events I planned to circulate the questionnaires. 
In order to probe more deeply into the thoughts and attitudes of the Festival 
visitors, 15 interviews with adults attending the Assembly Rooms to take part in 
hands-on activities with friends and families were conducted. The point of the 
interviews was to allow more complex and probing questions to be raised. 
ii.2.3 Evaluation 
ii.2.3.1 Basic information 
In this section the respondents' gender and age (to be indicated in bands) was 
sought. The highest scientific qualification achieved was also probed. This 
seemed to make sense in view of the fact that it was mainly views on science that 
were being probed. However, it proved a bit confusing. For example, I think 
everyone with a doctorate ticked that level, whether or not it was in a science 
subject. Also, it begged questions about what was a science subject - does 
psychology count, for example? And how should people deal with qualifications 
such as those in nursing and teaching? 
Occupation type was the next characteristic requested. This was fine, and many 
augmented the information by saying what they actually did, which was really 
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interesting. There were two problems. One was that some were studying and 
employed. The other was the correct response for housewives. I was really 
embarrassed when some questionnaires came back with 'unemployed' circled 
and 'housewife' written in. As far as children were concerned, it was important to 
be able to pick out adults who lived with children being educated, which is why 
the count was restricted to under-17s. The vast majority who had no such 
children ranged from students living alone to older people whose adult children 
might or might not have been living with them to the task at hand. It would have 
been useful to ask about children over 17 living at home, particularly if they were 
students. 
In the area type questions, the suburban category to the other two already there 
in the pilot study. The application of this still left room for doubt. Many 
residential areas of Edinburgh, for example, are very close or even in the city 
centre. 
5.2.3.2 Openings 
The questions are reproduced in bold type. Questions presented in the 
questionnaire (filled in by just under 300 people at the festival) are separated 
from those included in the short interviews undertaken with 15 visitors. 
Questionnaire 
Purposes 
___________ ................. H • ............................ ___ .. _ ... __ .. __________ ___ .... .. 
; Why have you come to the Festival? 
To attend lectures 
To do 'hands-on' activities 
: To enjoy events with friends 
: To develop your scientific knowledge 
: To meet people 
YES 
YES 
YES 
YES 
YES 
NO 
NO 
NO 
NO 
NO 
~ Other __________________________________________ __ 
, 
L--. __ . ____ _ .......... __ ... __ ... _ ........... 00 ............................... _ ..... OH __ ..... _ ._'" 
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People could register the kind of activity they were interested in, but also had a 
chance to indicate if their visit had social connotations of any kind. The option 'to 
develop your scientific knowledge' might have seemed likely to be apply to 
everyone (actually only 71 per cent did), but at least it gave the option of the visit 
being entirely socially motivated (or for the benefit of others such as children). A 
further criticism might be that the answers were not exactly parallel in the sense 
of being mutually exclusive or directed at the same kind of answers e.g. 
attendance at lectures, hands-on, workshops, visits, trails, etc. 
Sources of information 
The pair of questions about sources of information proved to be quite useful. The 
answers were interesting in themselves, and genuinely comparable 
~ Wh~-d'-o-y-o-u-h-e-ar--ab-;;~~ ~;; d;~~i~~~~~;-bt-sci;~~;;;i ili~ ."' .... 1 
1 way they are used? ' 
I Massmedia 
I Internet 
! Academic literature 
i 
! From teachers 
i From scientists 
From fellow-members and/or publications 
of your organisation(s) 
YES 
YES 
YES 
YES 
YES 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
Other __________________________________________ _ 
.... -_ .... _._---- ............ -_ ..... -----_ ....... _- .......... - .... - ................... - .... _--_ ... 
between categories, allowing totals to be summed to form indices. It was also 
interesting to distinguish between people who indicated the same set of sources 
of news and detailed information, and those who excluded some news sources 
when it came to detail, and possibly added others. There were queries about the 
mass media - did it include New Scientist, for example? The main problem, 
however, was to do with books. Some may have considered the books they read to 
be part of the academic literature, but others may have been in doubt when it 
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came to popular science books. Another embarrassing omission was libraries, 
though an institutional source was not what was intended here. It was hoped that 
the last item - fellow-members and/or publications of your organisations -
would link up with the question on affiliations. This potential was threatened by 
the fact that many people belonged to more than one organisation. Also, some 
people who had signalled no such affiliation ticked this - presumably 
considering that the organisation they worked for was intended. To get to the 
bottom of this it might be necessary to link the questions explicitly. 
Interrlew 
Lack of information 
This question provoked a lot of interest. Many people had never really thought 
about it in quite those terms before, and 10 out of the 15 thought there was 
-----.. __ .... _--_._- ... _ ................ _ ................... _- .... _, 
Is there information you want about science and the way it is used . 
to which you cannot get access? 
If yes, what is the problem? 
Scientists don't know the answer 
InduslIyunwilling to release information 
YES 
YES 
YES 
Government or council witholding information YES 
Too hard to understand YES 
Lack of time to seek it out YES 
Lack of access to facilities eg libraries, Internet YES 
Lack of access to people YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
Other ____________________________________________ _ 
'--------_._---_._ ... _ ... _- ._ .. - _ ........ _ ................... _ ........ . 
information they wanted they could not get hold of, prompting them to consider 
the reasons offered - a pleasing outcome. 
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-------------------------------------
~.2.3.3 Opportuulties 
Questlouualre 
Membership 
:: _ .. -- -_ ..... - .. - ............................... - ...... . _. .... . .... , ... , ..................................................... .. 
~ Are you a member of any of the following types of organisation? 
i A professional scientific society YES NO , 
; An amateur scientific society YES NO 
, An environmental group YES NO 
. A non-environmentallobbyingJcampaigning group YES 
. A political party YES 
: A religious organisation YES 
NO 
NO 
NO 
_ ................ _----_ ........ _--_ ....... _------------_ .. _-----_ ...... __ ........ .: 
This was also a useful question, yielding crucial infonnation. 
Voluntary activities 
There were no particular problems with this. Giving to charities perhaps does not 
fit in with the others, but it does indicate some, if tenuous, voluntny engagement 
with science. Some people noted impressive levels of activity. Was all this work 
was really voluntny though? - Some teachers checked the 
r- ......... --_ .... ·· ............................ _ ..... _ ....................................................................... _ ....... _--
! Do you engage in any of the following activities on a voluntary I basis? I Givetalks 
I Teach 
Campaign 
Give to charities that sponsor research 
Undertake research/compile information 
Act as a scientific/technical consultant 
YES NO 
YES NO 
YES NO 
YES NO 
YES NO 
YES NO 
i. ~s:~~~s~~~~~ ~~~ _____ ... _________ YES _________ NO ____ .. ...,J 
'teaching' box for example. Perhaps the word voluntary should have been 
italicised. 
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Behaviours 
I Do you use 
! A filter to purify 
I 
Bins for waste that Ll 
I drinking water will be recycled 
, 
; A microscope 0 A computer Ll 
i Insulation in your 0 A telescope Ll 
I roof 
Solar panels 0 A bicycle Ll 
Vitamin Ll A car? Ll 
I supplements 
l ______________ 
--------
Again, no problems here - satisfactory results and no ambiguity. Would people 
driven by others consider that they used a car? There could have been other 
choices. Public transport such as buses would have been interesting. One might, 
indeed, have considered a whole list of environmentally responsible behaviours, 
rather than a variety. Solar panels was perhaps a wasted option for Scotland. 
Cable television would have been another lifestyle choice, while other measuring 
instruments such as a barometer or a multimeter would have been possible. 
Telescopes could have been augmented or replaced by binoculars. Microscopes 
could have been children's toys. Frequency of use could also be interesting to 
know. 
Interrlew 
Methods of learning about science 
This question, as it turned out, bore a complex relationship to the last, begging 
the question of whether 'learning' is different from getting news or detailed 
information. It was intended to probe a more active form oflearning, but that 
objective was rather thwarted by the passive media that dominated the space. A 
clearer split should perhaps have been made between the passive and active 
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mechanisms. The layout of the question was also a bit odd, on reflection, with the 
heading for reading ranged right, miles away from the boxes for the 
subcategories. Many respondents ignored the 'reading' box, even if they ticked 
one or more of the subcategories. The use of the word 'papers' was disablingly 
ambiguous, as some respondents politely hinted. Did it mean newspapers or 
academic papers? The original intent was the former of course. Surely only a 
small proportion of respondents would think of the latter. But as it turned out, 
over half the respondents indicated in the previous questions that they used the 
academic literature. 
~ ... -._ ... - ....... - .... -._ ............. - _ ................................... _ ... _ .., 
i Which of these methods do you mostly use to learn about science? I 
! 
Working with teacher(s) at school, college or university Cl i 
Going to talks or lectures 
Doing practical work 
Through workshops and discussions 
Finding someone to answer your questions 
Reading 
(tick as appropriate) 
Books Cl 
Papers Cl 
Magazines Cl 
Accessing electronic media 
'IV 
'Radio Cl I Oth" Int=.t D 
Cl 
Cl 
Cl 
Cl 
! -------- ._- -'''-'-'-''-'- ._. - -_._--_.--- -_._-- ---_._------------_ .. 
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5.2.3.4 Orientations 
questionnaire 
Interest in science 
........................................................................................................................................................ l How would you describe your interest in science? l 
· . l Pursuing a career in science/technology YES NO l 
· . j Using science as an aspect of your work YES NO l 
j~~~ YES ool 
l Enjoyment of scientific ideas YES NO ~ 
j Concern about global issues such as the environment YES NO l 
j Other? l 
: : 
· . 
· . 
· . 
: ........................................................... 600 ........................................................................................ : 
The options presented were not ideally parallel, but in this case the mix worked 
well. The second option, using science as an aspect of work, could perhaps have 
been worded so as to exclude the case of pursuing a career in science, but this can 
be dealt with in analysis. It was particularly interesting to see that those who 
enjoyed scientific ideas outnumbered those interested in science because of 
global concerns. Again, it would be interesting to disentangle them in analysis. 
Image of science 
...................................... --- ... _---- -- .. _ ..._-_ ........ -.............. -~ 
: Which of these is closest to your own 'image' of science? 
: A way to improve the quality of people's lives Ll 
! 
1 An important part of human culture Ll 
I A means of answering profound questions about life and the universe Ll 
I A disciplined system for exploring and recording natural phenomena Ll 
i 
~ An opportunity to develop and test theories through experiments Ll 
........ 0 ..... _ .. _ .. _. ..... ...... .. ••• ........ ...... • •••• _ ..... __ _ .. 0_ ........ _____ ..... _______ •• __ ... ___ •• : 
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This was an innovative question, which tackled people's ideas about science from 
a perspective of intellectual agenda rather than by the frequently used approach 
of testing people's understanding of the scientific method. It will be interesting to 
correlate these answers with interest in science, pursuit of scientific career in 
particular. 
Buzz 
r Do y~~ g~t-; 7b~;;:' c.:~-~ ~·ci~~~~ ·1 ... -.-.-... YiiS - --- .. ----- --NO --- ----·-·1 
I If so, how you would you describe it? 
, 
: Intellectual excitement 
i Satisfaction through practical achievement 
I Satisfaction with grasping a new concept 
YES NO 
YES NO 
YES NO 
YES NO I Satisfaction with following an argument ! Other ________________________________________________ _ 
j 
............... _-----.... __ .-.................... - ................................................... -._-............... .. 
Yes, non-scientists can and do get a 'buzz' from science, and were even willing to 
admit it! 
Need for improvement 
To what extent do you feel the need to bring about improvements 
In your level of knowledge and understanding 
In the general pool of knowledge 
In the way you and other people behave 
In the decisions governments take 
In the kind of research that is done 
In the way research is done 
In the amount of information available to the public 
Other? 
The idea of presenting these options was designed to provide a measure of what 
issues worried people most, thus providing a means of comparing between them 
as well as indicating orientations to each one. In the event the items proved quite 
hard to understand, and there were too many for the person to consider in 
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comparative context. Nevertheless, this was a useful exercise. The topics might, 
suitably exemplified, form the basis for a focus group type of discussion. 
Participation in decisions 
__ - ._ .. - ... .. _ . ..... .............. _.. __ ._ .... "'""'" __ .. _00_ ... ______ ... ! Do you think the ordinary citizen should play a part 
! 
! in deciding how much money should be 
, 
: spent on research 
; in deciding priorities for research 
! in drafting legislation on such topics 
! as food safety, genetic engineering? 
. 
YES 
YES 
YES 
NO 
NO 
NO 
__ 0_____ .. _ ..... ___ ._........... • •• .. • ............... • ............... _ ............... _ ....... _. ____ .. __ .... ___ .. 
This was a thought-provoking question. Although a question with some 
'motherhood' characteristics, some did not agree. 
Citizen duties and rights 
Not surprisingly, rights are more popular than duties! These questions caused 
fewer problems or objections than expected. The idea of an 'independent 
authority' often caused surprise, but when considered was generally thought to 
be a good idea. There was an ambiguity with the wording of the rights question. 
Does it mean that you think it actually is your right, or you think it should be 
your right? I suspect the latter was taken as the meaning more often than the 
former. 
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--------_._. __ . _ ............... - -_ ... _._-_ .............................. -
i Do you think it is your duty as a citizen 
! to infonn yourself about the technicalities of issues that concern you 
i YES NO 
: to support organisations that campaign on such issues 
! 
, 
I ! to take part in campaigns on such issues YES 
YES NO 
NO 
! 
! to follow government advice on topics such as health and safety 
; (eg diet, alcohol consumption, safe sex) YES NO 
I to state your views on science and the way it is applied 
I when the opportunity arises YES 
.... 
1 ...... ____ ............ •• _________ • HO _ ................. ______ .. _ ................. . 
NO 
-_ ..................... ----..... ----.. ---- .... '1 
Do you think it is your right as a citizen 
to infonn yourself about the technicalities of issues that concern you 
YES 
to support organisations that campaign on such issues 
YES 
NO 
NO 
i to take part in campaigns on such issues YES NO 
i to follow government advice on topics such as health and safety 
! YES , NO 
: to state your views on science and the way it is applied when the opportunity 
arises 
YES NO 
I i 
" ............... _----------_ .. _- -_ .. •• ....... J 
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5.3 Focus GROUPS 
5.3.1 Planning 
The possibilities offered by focus groups are outlined in general tenns above. The 
specific benefit of focus groups for this project was to bring in the kind of people 
who would not engage with science - they would be very unlikely to be found at 
activities such as the ones which would place them in the 'catchment areas' used 
so far. Two groups were assembled in late 1998. For the first one, the people 
chosen were all women, mothers all of whose children were of school age. None 
had any scientific qualifications beyond standard grade. Two of them were 
graduates, and one had a nursing qualification. The second group was made up 
of 'intellectuals' - a teacher, two published writers (a poet and a novelist), and an 
academic. Again, none had qualifications in science beyond standard grade or 0-
level. The groups were rather smaller than is usual- four members each. People 
were invited on the basis of personal acquaintance, and it was quite hard to get 
suitable people available at a particular prescribed time. A small incentive was 
provided: a contribution to the charity of their choice. The focus groups were 
held in a private house (mine), in an informal environment, round a dining room 
table. Light refreshments were offered. The proceedings were taped with the 
permission of the participants. The first took place at lunchtime, and the second 
in the evening - each lasted about 11/2 hrs with a short break in the middle. 
The focus groups were conducted according to the advice set out in the Focus 
Group Kit (Morgan and Krueger, 1998). Prompting material was supplied in the 
form of A4 comb-bound documents specially prepared for the purpose. Topic 
areas were worked through in 'spreads', with relatively few words on in a large 
font. In the final section, graphics including flyers advertising events, 
information leaflets and newspaper items were annotated with questions about 
interest and likely participation. Bound in with the documents were copies of the 
questionnaire circulated at the Festival, very slightly adapted for the purpose. It 
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was thought that it would be useful to explore areas of the topic material that 
might not arise spontaneously in the discussion. Also earlier experiences, for 
example with the Edinburgh Natural History Society, suggested some areas 
might be better tackled this way anyway, for example the questions on 
citizenship. 
In preparing the prompting material and conducting the focus groups, the 
following outline was used: 
A. Lay view of science 
B. 'Life experiences' with science 
C. Science in contemporary life 
D. Contexts for science 
E. Finding out about science 
F. Science activities and sources of information 
G. Science and democracy 
Most of A to F were addressed during each focus group, though in the first one 
we did not get through all the aspects covered in the prompting material. Topic G 
was addressed mainly through the questionnaire, which I asked people to 
complete during the break in the first and at the end in the second. Using the 
document to help keep people's minds on the question area was also generally 
successful. On occasion, someone was looking at a different page from the others 
- probably at least in part the fault of the moderator. Colour coding of different 
sections might help to avoid this. 
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5.3.2 Evaluating topics 
5.3.2.1 Lay view or science 
When I say the word science, what comes into your mind? 
This tended to bring up school experiences, especially with the first group. The 
second group also made comments about the wonder and fascination with 
science in general, as well as potential problems with its applications. 
6.3.2.2 'LIre experlenccs' with sclcnce 
How do feel about the way you learned science at school? 
Would you have liked to be a scientist? 
Would you like your children to be scientists? 
Can you remember any significant scientific discoveries made in your 
lifetime? 
How did you feel about them? 
Science at school, anticipated above, continued to figure largely. No one made 
any comments on whether they would like their children to be scientists. I rather 
got the impression that the two mothers with older children now making subject 
choices were going along with their children's preferences and teacher feedback 
not to focus on science subjects. Not much response was elicited on scientific 
discoveries -landing on the moon and the pill was about it. 
6.3.2.3 Science in contemporary lire 
What are society's most significant problems? 
Can science help with them? 
What can science help with? 
Do you have any concerns about science itself? 
••• the way it is used 
••• what you get to hear about 
••• what is kept secret 
••• the way scientists behave 
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Does it make any difference what science is considered - do you feel 
differently about biology, physics, chemistry? 
Science was considered important in helping to solve society's problems. 
Concerns were expressed about what was not being made known - and some 
thought scientists should make more effort here. There was some awareness of 
commercial and government secrecy. Women tended to be more comfortable 
with biology than the other subjects, though one was put offby having to cut up 
aillmals. 
:;.3.2.4 Contexts for science 
Review the kinds of organisations where scientists work: 
universities, industry, govt, and charities 
Are there differences in how much we want and ought to know about 
what these different groups of scientists are doing? 
Scientists in universities and government are spending taxpayers' 
money to do their research. Does this make a difference? 
Is there any science we should not know about (e.g. defence, 
commercial products)? 
What do we need to know about the products we buy and that are 
widely used around us? Is this information easily available? 
There was not too much interest in the different kinds of scientists and 
organisations. People were generally happy to accept that they would not be 
involved in decisions about what research was done, though when asked if there 
should be such involvement in the questionnaire, most said there should. There 
was not much interest in information about products (maybe it would have 
different if another word that might have signalled food more directly had been 
used). People were more interested in medical matters generally, such as the 
proper way to clean one's teeth and help relatives with serious illnesses. 
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5.3.2.5 Finding ont abont seienee 
Is it society's duty to keep you informed or do you have to make the 
effort to find out? 
Either way, what might be the best way for this to happen? 
Please talk about good and bad experiences you've had when seeking 
information from technical experts. 
No-one was too clear about how they wanted to be kept infonned, though some 
did mention the way schools encouraged children to engage in healthy 
behaviours such as cleaning their teeth. Many enjoyed being informed by people 
who worked in their houses and gardens and from whom they bought goods and 
services. The media did not figure much in these discussions. When the media 
were mentioned, it was TV rather than print that was seen as a source of 
infonnation. 
5.3.2.6 Scienee acthities and sourees orinrormation 
What do you do? 
Where do you get information? 
Would you want to be involved with science centres, talks, courses, 
projects, consultation 
Would this be practical in your life, and if not why? 
Could it be done in such a way as to change your mind? 
Focusing on activities provoked more reactions, especially, for the mothers, on 
what activities were available for their children. They welcomed the new 
opportunities on offer to their children that they never had, such as educational 
toys and museums, visitor centres and events catering for children as well as 
adults. Often this made the difference as to whether the adults went as well, 
because mostly they would not have made a special effort to go themselves, 
whereas with the children it was a way of keeping them occupied and having a 
day out for the whole family. The idea of involvement with projects was seen as 
interesting, but few thought they could commit to it. Older children were often 
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reluctant to attend such events. Adults with older children or none at all at home 
were only moderately interested in lectures. The idea of a course elicited a little 
more enthusiasm, particularly those that involved practical work such as 
botanical photography. 
6.2.3.7 Science and democracy 
What is your view of being a citizen? 
Does this include lmowing about what is going on as well as behaving 
well and maldng responsible choices? 
If so, is it society's duty to keep you informed or do you have to make 
the effort to find out? 
Is it your right to be consulted about scientific decisions, such as 
building a nuclear power station, or making a law restricting the use 
of genetically modified organisms in food or medicine? 
If so how? 
These topics were tangentially addressed in the discussions that arose, but 
mainly dealt with through the questionnaire. No one objected to filling this in, 
and it also provided an opportunity for feedback on the session. There are 
potential drawbacks in introducing such a data gathering method in the context 
of a different one with different objectives, but the overall results seemed to be 
positive in this case. In some ways it was possible to see the discussion 
undertaken in the focus group as a sort of orientation preparation for filling in 
the questionnaire, which might have been difficult to give 'cold'to people not 
accustomed to thinking about science. Its results provided useful 'triangulation' 
as well as additional data. This was particularly valuable as no one took up the 
opportunity to write on the document in front of him or her - even though biros 
were provided! 
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5.4 CONDUCTING THE LAST SET OF INTERVIEWS 
Bearing in mind the negative reaction of the Edinburgh Natural History Society, 
the Astronomical Society of Edinburgh was, with caution, approached with a 
request to interview some of their members. The project was mentioned at the 
pre-Christmas party in 1998, and a request submitted to the Chairman to 
interview some members. At the next meeting, in January 1999 he gave the go-
ahead and supplied names and phone numbers. 
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Chapter 6:Qnantitative data 
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6.1 WHAT THE QUESTIONNAIRE DATA SHOWED 
The questionnaires were collected at nlectures that formed part of the festival. 
Questionnaires filled in by the interviewees, who were approached at the 'hands-
on' centre, where shows for children were also presented, form a twelfth group. 
The discussion in this section is based on simple counts of positive answers to 
the different questions. Most of the information is presented graphically. The 
following account summarises some features of the data. It is presented under 
the following categories, which follow the questions in the questionnaire, which 
is included in the Appendix: 
• Gender* 
• Age* 
• Qualification* 
• Activity* 
• Children* 
• Area type 
• Purpose of attendance 
• Interest in science 
• Membership of organisations 
• New developments in science 
• More detailed information on topics of particular interest 
• Image of science 
• Voluntary activities 
• Behaviours 
*Comparison data for the general population are provided for the first five 
(starred) characteristics below (pp243-246). 
6.1.1 Gender 
123 women and 121 men filled in the questionnaires. 
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6.1.2 .Age 
Age 
20 
<:tj "/ .); 
"', 
j 
'~> I',' 15 ;;, 
ill , I ~jc ~ pr, ;fc ~) 1,1 :t , ~j 
':,/ ~, ~ ., '? , ~' l I ''>' " I:! 10 " ,,'/, 0 , "1' 
" ., 
, 
, <~ , I 
" ~'; X 11. #' '~ '''" tH~/ 
""'" " 5 ' ~; c , 'C< " ~ " :] <~ 'A,' r f' !')'~ ; I ~..; I I' (, , './ >'i' '; f ' > 
, >.>-p 
'I j}1 ' ' 
" 
, 
0 " , ,(':: p, "' ", " 
<14 14-24 25-34 35-44 45-54 55-65 Over 65 
Only a few under-14s filled in the questionnaires - not surprising since few 
attended the lectures and only adults were approached as interviewees. 
Otherwise each age-band was well-represented. 
6.1.3 Qualifications 
Qualifications 
Standard Highers Bachelors Masters PhD 
On the questionnaire, people were asked for their highest scientific qualification. 
Many asked for clarification on what was meant by 'scientific'. Many, not 
surprisingly, had not studied sciences to as high a level as other subjects. So the 
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spread oflevels shown above underrepresents the overall level of qualifications in 
the groups studied as discussed above (p167). 
6.1.4 Activity 
Activity 
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Student Unemployed Employed Rebred 
Ninety-five of the respondents were employed (including self-employed and part-
time). There were more retired people (61) than students (57). Thirteen were 
unemployed. A problem arose over what category people working, as housewives 
should go into. The solution was to accept whatever category the person marked -
if they did not choose one of the categories they were not forced into one. 
6.1.5 Children 
Children under 17 
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Only a small proportion of the respondents had children under 17: 179 
respondents did not share their household with any. This was, however, only 
slightly smaller than the proportion of households with no children in the 
Lothian population (p245). A high proportion of the children is accounted by the 
'interview' group, all but one of whom had at least one child. The festival took 
place in the school holidays, and many of the lectures were in the evening. This 
again may account for the low proportion among lecture attenders of adults with 
children. 
6.1.6 Area type 
Just over half of the respondents (128) lived in urban areas. Of the rest, more 
lived in the suburbs (69) than in rural areas (40). 
6.1.7 Purpose of attendance 
Why people came 
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Considering almost all the questionnaires were handed out at lectures, it was not 
surprising that almost all (213) of the respondents mentioned lecture attendance 
as a purpose. For most people (173), developing their scientific knowledge was an 
important reason for attending. After that came enjoying activities with friends 
(65), doing 'hands-on' activities (38) and meeting people (33). 
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6.1.8 Interest in science 
Enjoyment of scientific ideas was the most frequently stated interest in science 
among the respondents (195). After that came concern about global issues such 
as the environment (142). Smaller groups of the respondents cited pursuing a 
career in science/technology (73) and using science as an aspect of their work 
(74). About one-fifth of the respondents cited the practical hobby of their interest 
(48). 
Interest in science 
Career Work aspect Hobby Sci Ideas Global issues 
6.1.9 Membership of organisations 
Membership of organisations 
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Just over half the respondents (134) were members of one or more of the types of 
organisation mentioned. The most popillar type of organisation was a 
professional scientific society (59), closely followed by an environmental group 
(45). Next came members of religious organisations (39) and political 
organisations (26). Non-environmenta1lobbying/campaigning groups (23) and 
amateur scientific societies (22) claimed the allegiance of smaller groups. 
6.1.10 New developments in science 
Almost all the respondents (218) used the mass media as a source of information 
about new developments in science and the way it is used. Just over half (131) 
used the academic literature as well. Organisations of which they were members 
alerted about one third (84) and a similar number got news from scientists (80), 
either by personal contact or through reading their books. Smaller numbers used 
the Internet (65) and heard from teachers (47). A number of other sources were 
mentioned, including friends, children, libraries, colleagues at work and popu1ar 
science books. 
Sources for info on new developments 
1 
Media Internet Acad lit Teachers SCientists Organisatio 
• News r;g Details 
The pattern for more detailed information on topics of particu1ar interest is 
similar. Once again the media predominated, though not so markedly (160). 
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Other sources were mentioned by more or less the same number as for the 
previous category. Books and libraries were mentioned more frequently as other 
sources. Lectures, family and friends featured too. One person said he did not 
have a suitable source and needed better access and guidance to information. 
6.1.11 Image of science 
Image of science 
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Science as a means of answering profound questions about life and the universe 
was mentioned by the largest numbers of respondents (119). A way to improve 
the quality of people's lives came next (95), and many people also felt that science 
was an important part of human culture (83). A disciplined system for exploring 
and recording natural phenomena was next popular (72) with an opportunity to 
develop and test theories through experiments last (59). Many people 
misunderstood the instructions and ticked more than one, or even all, the 
answers: when the votes were adjusted to allow each respondent only one vote in 
total, the overall pattern remained the same with a slightly smaller number for 
each category. 
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6.1.12 Voluntary activitics 
Voluntary activities 
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Just under half the respondents (101) gave to charities that sponsor research. 
Researching or compiling information was undertaken voluntarily by the next 
group (54). Teaching voluntarily (37) was a little more popular than lobbying 
''"1.1:Ps (31). Campaigning (26) and consultancy (23) were the least popular 
voluntary activities. 
6.1.13 Behaviour 
What people do 
ID 
Warfifta"MICIl;IiCOpIt RodlRsu smr Vllamln Recycle CanpJer Telescope 8Icyde Car 
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Of the objects mentioned, the most widely used was a computer (171). Next came 
a car (155). Nearly as many people (147) recycled their waste (though one person 
could not recycle because she did not have a car). Most people had roof 
insulation (133) and just under half (116) had bicycles. Many used vitamin 
supplements (109), while smaller numbers used a microscope (35), a telescope 
(34), water ffiters (28) and solar energy (this is Scotland after all!). 
6.2 EVENTS AT WHICH QUESTIONNAIRES WERE 
DISTRmUTED 
The following descriptions appeared in the Festival Programme: 
6.2.1 Comets 
, ' 
Outer space: Oldest Mystery 
Dr Mark Casali, Royal Observat0l)' Edinburgh 
, 
The origin of comets is one of the oldest mysteries in astronomy. Comets are also 
among the most primitive astronomical bodies and their origin is inextricably 
linked with problems of cosmology, the formation of stars and the birth of the 
solar system. The comet is a frequent reminder of the dynamism of the Universe 
beyond our little planet. 
7pm-8pm 
Audience: General 
£3.00/£1.50 
Sponsored and organised by the Royal Observatory Visitor Centre 
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6.2.2 Blindness 
Ageing: Battles Against Blindness 
Professor Robert Wea1e, King's College London 
Almost 1% of the world's population is blind, and some of the causes can be 
traced to poverty, ignorance and culture. The battles against blindness are being 
fought in hospitals, laboratories, eye camps and even by computer! Tragically, 
political and economic considerations stand in their way and it is politicians who 
must now help overcome these man-made obstacles. There is a long way to go for 
this goal to be reached. 
5.30 pm - 6.30 pm 
Audience: General 
£3.00/£1.50 
6.2.3 Ringlaser gyroscope 
New Technology: The Ring Laser Gyroscope 
Mr Jim Scott, GEC Marconi 
How do you guide an Ariane 4 rocket with its satellite payload reliably and 
accurately into geo-stationary orbit at 36 000 km above the Earth? By using, 
among other things, a Ring Laser Gyroscope! Unlike traditional mechanical 
gyroscopes, laser gyroscopes use beams oflaser light to detect rotations of the 
rocket and provide steering information even under the extreme conditions 
during a launch. Come and hear about this amazing system from the engineers 
who made it. 
6.30 pm - 7.30 pm 
Audience: General 
Free 
Organised by the Institution of Mechanical Engineers Edinburgh and South East 
Scotland Panel 
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6.2.4 Immunity 
Science Book Festival: Immunity as a Victory 
Miroslav Holub, Czech Republic 
There can never be total victory in attaining immunity against an organism 
intruder; it is limited, never final. In major epidemics the immune system helps 
the survival of some individuals, but not of everybody. Immunity is not built 
according to human ideals: it is just one attempt, among others, of biological 
systems to compete and survive in a world filled with variety. The author will sign 
copies of his recent books after the talk. 
6pm-7pm 
Audience: General 
£3.00/£1.50 
Sponsored by The Herald E2 Section and organised by the Fruitmarket Gallery 
6.2.5 Memory 
Ageing: Do You Remember? 
Professor Steven Rose, Open University 
Does memory decline with age, or is it only Alzheimer's which result in memory 
loss? So called smart drugs, that may halt memory deterioration, are coming onto 
the market, but are they effective? Might it be possible to prevent the disease 
occurring at all? What social, ethical and legal issues might the availability of 
genuine smart drugs raise? 
4pm-5pm 
Audience: General 
£3.00 / £1.50 
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6.2.6 Mind 
Science Book Festival: Evolving the Mind 
Professor Graham Cairns-Smith, University of Glasgow 
Our perceptions are not of the real world exactly, but about it. They are not what 
the world is, but what it is like. When light scattered off objects enters our eyes, it 
is quickly transfonned into patterns of nerve impulses within the brain's 
darkness. But there is another transformation, one of feelings and sensations. Is 
that even further from 'the world out there'? The author will sign copies of his 
latest book 'Evolving The Mind' after the talk. 
6pm - 7pm 
Audience: General 
£3.00/£1.50 
6.2.7 Search for ET 
Outer Space: Search for ET 
Dr Alistair Glasse, Royal Observatory Edinburgh 
Is life unique to Earth, or can we detect its presence on planets orbiting other 
stars? That is the question the Darwin Mission aims to solve through designing a 
flotilla of space-borne telescopes. First object is to discover earth-like planets by 
highly sensitive imaging of 120 nearby stars, and then to search the best 
candidates with a strong indication of life. 
7pm-8pm 
Audience: General 
£3.00/£1.50 
Sponsored and organised by the Royal Observatory Visitor Centre 
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6.2.8 Symbolic 
Science Book Festival: The Symbolic Species 
Professor Terrence Deacon, Harvard University 
Do animals just have simple languages? A child's question triggered a new train 
of thought which led Terrence Deacon to argue for the symbolic development of 
language, as opposed to the standard explanations stressing brain size. Innate 
knowledge or vocal development? He identifies the first human pairbonds - early 
'marriages' - as the start oflanguage development. The author will sign copies of 
his book 'The Symbolic Species' after the talk. 
6pm-7Pm 
Audience: General 
£3.00/£1.50 
Sponsored by Penguin and The Herald E2 Section and organised by the 
Fruitmarket Gallery 
"6.2.9 Architecture 
Science Book Festival: The Architecture of the Jumping Universe 
Charles Jencks, London 
A new world view, influenced by current science, shows the Universe to be more 
creative and dynamic than previously thought. How might this world view, which 
embraces much that we now know about the cosmos, influence architecture and 
culture? The basic ideas of the Sciences of Complexity will be discussed. The 
author will sign copies of his book 'The Architecture of the Jumping Universe' 
after the talk. 
6pm-7Pm 
Audience: General 
£3.00/£1.50 
Sponsored by The Herald E2 Section and organised by the Fruitmarket Gallery 
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6.2.10 Interviews 
A World of Science 
Celebrate ten years of the Edinburgh International Science Festival with a new 
science experience! There's something for everyone in our amazing array of 
workshops and science shows, all under one roof. Don't miss it! 
At the Assembly Rooms 
Monday - Saturday 10 am - 5pm, Sunday 1l.30am - 5pm 
6.2.11 Flow 
Water: Going Against the Flow 
Dr.Till Lancaster, University of Edinburgh 
How do aquatic animals survive floods when currents are strong and rocks are 
rolling? Survival depends on having claws to hang on with and, more 
importantly, on hiding in refuges within the stream. Seems obvious, but not all 
refuges are equal: surprisingly, small ones are the best, but are also unstable. 
5.30pm - 6.30pm 
Audience: General 
£3.00/£1.50 
Organised by the University of Edinburgh 
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6.2.12 Cooking 
Full Up: Chemical Warfare in the Kitchen 
Ms Elizabeth Stevenson and Dr Colin Pulham, University of Edinburgh 
How does cooking render your vegetables hannless? What is the acid test for red 
wine? A fish dish to die for! But sometimes your kitchen conspires against you 
and things go horribly wrong. Why? Find out the science behind some culinary 
disasters and learn some combat strategies for when you are ambushed by the 
chemistry in your kitchen. 
5pm-6pm 
Audience: General 
£3.00/£1.50 
Supported by the Royal Society of Chemistry and organised by the University of 
Edinburgh 
6.3 BREAKDOWN OF QUESTIONNAIRE DATA BY 
EVENT 
6.3.1 Number of questionnaires collected 
Number of questionnaires collected 
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The chart shows the number of questionnaires collected at the respective 
lectures. Subsequent charts show breakdowns of the categories at each of the 
lectures. The length of the bars corresponds to the number among the 
respondents in each lecture group with that characteristic. 
6.3.2 Gender 
Gender 
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• Female E;] Male 
Almost equal numbers of men and women filled in questionnaires. However, 
there were some departures from gender balance at some of the lectures, reflected 
well in the number of questionnaires filled in. The most extreme cases were the 
Rinidaser gyroscope lecture, where men predominated, and the lecture on the 
chemistry behind Cooking processes, where women were in the majority. Women 
also predominated at the lecture on Immunity by the poet Miroslav Holub and 
that on Ageing and Memory. They were also in the majority at the lectures on 
Blindness and Consciousness, on how animals survive conditions of strong water 
F1ow. and in the group who were selected for Interview. Men were in the majority 
at the lecture on the search for Extra-terrestrial life; also at the lectures on 
Symbolic representation and Architecture and Comets. 
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6.3.3 Agc 
Age 
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Almost equal numbers of men and women filled in questionnaires. However, 
there were some departures from gender balance at some of the lectures, reflected 
well in the number of questionnaires filled in. The most extreme cases were the 
Ringlaser gyroscope lecture, where men predominated, and the lecture on the 
chemistry behind Cooking processes, where women were in the majority. Women 
also predominated at the lecture on Immunity by the poet Miroslav Holub and 
that on Ageing and Memory. They were also in the majority at the lectures on 
Blindness and Consciousness, on how animals survive conditions of strong water 
Flow, and in the group who were selected for Interview. Men were in the majority 
at the lecture on the search for Extra-terrestrial life; also at the lectures on 
Symbolic representation and Architecture and Comets. 
(i.3.4 Qualificatiolls 
Overall the people who filled in questionnaires mostly had either Highers or a 
bachelors degree in science. Bachelors degrees dominated the scene at Ringlaser 
gyroscope, Flow and Architecture lectures, while the people who attended the 
Immunity. Memory, Search for ET lectures tended to have Highers as their 
highest science qualification. The people who went to the Symbolic lecture were 
the most highly qualified on average. A fairly even spread of qualifications 
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characterised the lectures on m t Blindness, Mind, and the Interview group, 
though the latter boasted an unusually high proportion of doctorates. 
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Large numbers of students and retired people answered the questionnaires, in 
comparison with the largest category, employed people, and the relatively small 
number of unemployed. Students predominated at the Architecture lecture and 
also formed a large proportion of the audience at the lecture on Symbolic. The 
lectures on Immunity, Memory and Cooking also attracted a higher than average 
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proportion of students. The proportion of students was lowest at the lecture on 
Blindness and lower than average at those on Comets. Search for ET and Flow. 
There was only one student among the Interviewees. 
The highest proportion of employed people was found at the Search for ET 
lecture, with Mind not far behind. The Ringlaser gyroscope and the Interview 
group also boasted a higher than average proportion of employed people. The 
unemployed were most in evidence at the Flow lecture, with Search for ET not far 
behind. On the other hand this lecture seems to have been the most eschewed by 
the retired, who preferred Comets, Cooking and Memonr, with the Ringlaser 
gyroscope next. 
6.3.6 ()hildl'en 
The vast majority of those who filled in the questionnaire did not live with 
children. This pattern was common to all of the audiences at lectures, with the 
Ringlaser gyroscope and Memory lectures boasting the highest number of 
exceptions to this rule. Not surprisingly, the Interview group was very different in 
this respect. The mode (and median) number of children in this group was two, 
with one and three next in frequency. 
6.3.7 Area type 
Just over half of the questionnaire respondents claimed urban residence, with 
the greater part of the remainder living in the suburbs. Immunity, Symbolic and 
Flow attracted almost exclusively urban audiences, with Architecture not far 
behind. More balance between the three groups was evident in most of the other 
lectures, with the rural residents most in evidence among the Interview group, at 
Mind, Ringlaser gyroscope and Memory. Neither Symbolic nor Flow attracted 
any questionnaire fillers from rural areas, while Immunity, Cooking, Comets and 
Blindness attracted only one or two. 
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6.3.8 Purpose of attendance 
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From now on the categories are not mutually exclusive, so the analysis is not 
quite so straightforward. There were very few questionnaires that did not 
mention lecture going as part of the purpose of attending the festival, and this 
purpose dominated the set collected at each lecture except for the Interviewees, 
of whom only about half stated this as one of their purposes. It was mentioned by 
the highest proportion of the Mind audience and the lowest of those who went to 
the lecture on Cooking. 
Increasing scientific knowledge was the next most frequently-stated purpose, 
noted by well over half the respondents. Members of the audience of the lecture 
on Comets and Flow were the most likely to mention this, with Immunity, Mind, 
Symbolic and Flow audiences also more than averagely likely to have this 
objective in mind. Least interested in this objective were those who went to the 
lectures on Cooking. Memory and the Interviewees. 
Enjoying events with friends was the next most popular purpose for attendance 
at the Festival. Most inclined to have this as an aim were the people who went to 
the Memory lecture, followed by the Interviewees, the Cooking audience, and 
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those interested in the Ringlaser gyroscop . Least 'friendly' were those hearing 
about Comets and Mind and Blindness. 
What the Interviewees really came for was the hands-on activities at the location 
where these were on offer - they particularly wanted to give their children the 
opportunity to participate. After that it was the Memory, Mind and Search for ET 
audiences who also came for hands-on activities. No-one at the Comets lecture 
was interested in that part of the festival, and only one each at the Blindness, 
Immunity Symbolic and Architecture lectures. 
Few people came to the Festival to meet others. Most likely to do this were the 
people who went to the Ringlaser gyroscope lecture, which was also part of the 
programme of the Royal Society of Edinburgh. The Comets audience was also 
relatively keen on meeting people. Least inclined to do this were the audiences of 
Immunity., Symbolic and Architecture 
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By far the most popular interest was scientific ideas, with global issues not far 
behind. Keenest to pursue scientific ideas were the audiences of Mind, with 
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Comets and the Interview group not far behind. It was least important for the 
audience of Cooking, Architecture, and the Ringlaser gyroscope. 
Global issues were of most importance to the audience of Blindness, Symbolic 
and the Interview group, closely followed by the Flow and llinglaser gyroscDP-~. 
They were ofless than average interest to the audience of Comets, Immunity, 
Memory, Mind and Architecture. The career aspect of attendance was far less 
important across the group as a whole. Most preoccupied with this were the 
audience of Symbolic, and Ringlaser gyroscope, with the Flow group next. 
Audiences at Architecture, Search for ET and Comets were least concerned with 
this aspect. The hobby aspect of science was important for only a fifth of the 
group. Hobbyists were most to the fore in the Interview and Search for ET 
groups, with Memory and Mind not far behind. People interested in Blindness, 
Immunity, Symbolic and Architecture were least interested in this aspect. 
6.3.10 Membe rship of organisations 
Membership of organisations 
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Just over half of the respondents were members of the kinds of organisations, 
mentioned in the questionnaire. The greatest allegiance was commanded by 
professional scientific societies. Over half of the attenders at the Ringlaser 
gyroscope lecture were members of such societies, with Blindness, Memory, 
Interviewees and Flow also above average in this respect. There were no members 
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of professional scientific societies at the Mind and Search for ET lectures. Not far 
behind in popularity were environmental groups. The Symbolic lectures 
attracted the highest proportions of these, with Flow not far behind. They hardly 
featured at all at the lectures about Comets, Search for ET and Cooking. Religious 
organisations were next in popularity. Highest proportions attended the 
Blindness and Memory lectures, with Cooking. Flow and Comets following. 
Lowest was Search for ET, with Architecture, Mind, Symbolic and Comets all 
below average. 
Festival attenders were also members of political organisations. Outstanding in 
this respect was the Symbolic lecture, with Flow a close second. Memory, Mind 
and Blindness also brought out a few such members, though none at all attended 
the lectures on Comets and Mind. The pattern for non-environmental 
campaigning groups followed that of the political organisation membership, 
though Flow scored highest this time, with Symbolic next. The Blindness and 
Immunity lectures also attracted above average proportions, though none at all 
went to the lectures on Comets. 
6.3.]] New developments in science 
Sources of news 
• MtIb IIlr1l!l'ret • Acad lit 
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Almost everyone who came to the conference used the mass media as a source of 
news about scientific developments and their applications. The proportions were 
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highest at the lectures on Immunity. with Memory. Comets. Symbolic. and the 
Interview group following closely behind. Those who went to the Ringlaser 
gyroscope lecture were least likely to mention the media as a source of news 
about science. Over half the people who filled in the questionnaire cited academic 
literature as a source of news about science. This predominated at the Ringlaser 
gyroscope and Symbolic lectures, with Mind, Architecture and Blindness not far 
behind. Least likely to use the academic literature were the people who went to 
the lecture on the Search for ET and Comets lectures. 
Organisations which people belonged to proved to be the next most popular 
source of news about science. This was particularly true of those interested in the 
Ringlaser gyroscope with the Interviewees not far behind. It was also an 
important source for those at Blindness, Flow and Cooking. It was least 
important for those at Immunity, ET search and Comets. Just behind 
organisations as a source were scientists themselves. Flow, Interviewees, 
Symbolic and Memory audiences were most likely to use scientists as sources. 
Least likely to use scientists as sources were the Search for ET and Comets 
audiences. Next in popularity came the Internet. This was most popular among 
the Interviewees, with Architecture and Immunity coming close behind. Least 
likely to use the Internet were those who attended the lecture on Comets. 
The pattern of answers to the question about sources of detailed information was 
so similar to the foregoing answers on news sources that it will not be described 
here. 
6.3.12 Image of science 
Answers were fairly evenly distributed over the various choices offered. The most 
popular choice was a way of answering profound questions about life and the 
universe. This particularly predominated at the lecture on Mind, with 
Architecture, Comets and Interviews closely following. At the Symbolic lectures a 
disciplined system for exploring and recording natural phenomena proved 
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equally popular to questions. Overall, the idea tha t science was a way to improve 
the quality of life that was next in popularity to the questions aspect. The 
Ringlaser gyroscope audience ranked it highest, with the Interviewees audience 
also rating it highly. The Cooking. Memo!), and Blindness audiences also rated it 
more highly than average, with the SYmbolic, Architecture and Flow audiences 
valuing it least. 
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The Architecture and Immunity audiences were most likely to plump for an 
important part of human culture as their image of science. The Cooking and 
Blindness audiences also took this seriously, while it appealed least to the 
Symbolic, Mind and Ringlaser gyroscope audiences. The Symbolic and the 
Blindness audiences were most likely to see science as a disciplined system for 
exploring and recording na tural phenomena. This was also important to the 
Flow, Cooking. Memo!), and Comets audiences. An opportunity to develop and 
test theories through experiments was most quoted by the Blindness, Memo!), 
and Cooking audiences, and more than averagely popular at the Immunity. 
Cooking and Ringlaser gyroscop.,e lectures and among the Interviewees. 
6.3.13 Volulltaryactivities 
By far the most popular voluntary activity was giving money to charities that 
support research. The Interviewees were most likely to do this, closely followed 
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by the Blindness. Memory and Cooking audiences. Least likely to do this was the 
audience of Comets. Undertaking research and/or compiling information was the 
next most popular activity. Particularly likely to do this was the audience on 
Symbolic, closely followed by the Interviewees and the Mind audience. Least 
likely to do this were those who came to hear about the Search for ET and 
Cooking. Almost as many gave talks on a voluntary basis. The audience for 
Symbolic figured most prominently here, with the Interviewees and the audience 
of Flow close behind. Least likely to give talks were the Search for ET audience 
and those interested in Cooking. Lobbying MPs was most likely to be undertaken 
by the audience at the Ringlaser gyroscop.,e lecture, with those at the Symbolic, 
Memory and the Interviewees close behind. No-one at the Mind or Search for ET 
lectures did this. The Interviewees and those interested in Architecture and 
Symbolic were most likely to teach on a voluntary basis, with those who came to 
hear about Memory and Cooking and the Rioglaser gyroscope least likely to do 
this. 
Voluntary activities (1) 
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Campaigning was an activity most likely to be taken on by the audience of 
Symbolic. with the Interviewees and the Flow lecture close behind. The Blindness 
and Immunity lectures also boasted an above average complement of 
campaigners, while they were absent from the Comets and Search for ET 
audience. Being a scientific/technical consultant was the least prevalent form of 
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volunteering. Members of the Ringlaser gyroscop..e and Flow audiences were most 
likely to do this, while there were none at the audience for Comets. 
Voluntary activities (2) 
• Ressucn • C~ • I.otbt MPs 
6.3.14 Behaviours 
Behaviours (1) 
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The most universal behaviour among the questionnaire fillers was the use of a 
computer. The Interviewees, the Symbolic, Mind, Immunity and Ringlaser 
gyroscope audiences were most likely to use one, with the Flow and Cooking 
audiences well below average in this respect. Only three-fifths of the 
questionnaire fillers used a car. Most likely to were the Interviewees and the 
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Ringlaser gyrosco~ audience. Least likely to were the people who attended the 
Immunity lecture, with Symbolic, Search for ET and Mind a little more likely to 
use a car. Nearly as many people recycled their waste. People in the audience at 
Cooking were most likely to do this, closely followed by the Interviewees and the 
Blindness audience. Least likely to recycle were the Search for ET audience, with 
Immunity and Memory audiences also recycling less frequently than average. A 
substantial number had insulation in their roofs. This applied particularly to the 
Ringlaser gyroscope and Memory audiences with the Interviewees not far behind. 
Blindness, Mind and Architecture audiences followed. 
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The Search for ET and Symbolic audiences were less concerned about roof 
insulation, with Comets, Flow and Cooking a little more likely to do this, but still 
below average. early half the questionnaire respondents used a bicycle. This 
option was most popular with the Interviewees, and the audiences for 
Architecture and Symbolic. Least likely to be bicycle users were the Search for 
ET, Flow and Cooking groups. Microscopes were used by a small number of 
respondents. They predominated at the Flow and Blindness lectures, with 
smaller proportions at the Symbolic, Memory, Ringlaser gyrosocope and 
Immunity lectures. None of the Interviewees or the Flow audience respondents 
used one. A similar number used a telescope. Such use was most prevalent at the 
mind lecture with Ringlaser gyroscope, Blindness and Architecture next. 
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Immunity. Symbolic and Flow each boasted only one telescope user each. The 
Immunity audience was most likely to use a water filter, with Comets following 
closely. None of the Interviewees or the Flow audience used one. The six users of 
solar panels surfaced at the Blindness (two), Comets, Ringlaser gyroscope, 
Immunity and Architecture lectures. 
6.4 ANALYSIS OF INDIVIDUAL EVENTS 
6.4.1 Comets 
Among the audience, men slightly outnumbered women, and older age groups 
predominated slightly. Retired people were more in evidence than students were, 
and there were few from rural areas. They had a fairly average spread of 
'. qualifications, were relatively keen on meeting people, but not interested in 
... 
hands-on activities. They were among the most interested to pursue scientific 
ideas, but not so interested in pursuing careers or global aspects. They were not 
keen to join organisations, and members of enviromnental groups were 
particularly scarce. However they boasted a higher than average proportion of 
members of amateur scientific societies. For most of them the mass media were 
their only source of information about science. They tended to see science as a 
way of answering profound questions about life and the universe. They were very 
unlikely to do any kind of voluntary activity connected with science, although a 
few gave talks and acted as consultants. Again, their use of other technologies 
mentioned was low, though some did use water filters and one had invested in 
solar panels. 
6.4.2 Blindness 
More women than men attended this lecture, and older age groups 
predominated, with a greater than average proportion retired, though a smaller 
than average proportion coming to enjoy events with friends. They had a fairly 
even spread of qualifications, and had a higher than average interest in global 
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issues. They were more likely than average to be members of organisations, 
especially professional scientific societies, or environmental and religious groups. 
They were quite likely to use the academic literature as a source of news about 
science in addition to the mass media. The idea of science as a disciplined system 
for exploring and recording natural phenomena was more than averagely 
popular. Answering profound questions was just a little more quoted than the 
equally popular disciplined system and a way of improving the quality oflife. 
The people were more than averagely likely to give to charities that sponsor 
research, to and to campaign. They were inclined to recycle their waste, to take 
vitamin supplements and to use microscopes. They were the only group with 
more than one user of solar panels. 
6.4.3 Ringlaser gyroscope 
--At this lecture more than any other men vastly outnumbered women. There was a 
good spread of ages, and a predominance of people with bachelor's degrees. 
People tended to be employed, with no-one unemployed present, though there 
were a number of retired people and a few students. They were more likely than 
average to be living with children, to live in rural areas and to be keen to meet 
others. They were less than averagely interested in enjoying scientific ideas, but 
more than averagely interested in career aspects and global issues. This group 
had by far the highest proportion of members of professional scientific societies, 
while membership of other types of organisation was well below average. They 
were least likely to use the media as a source of news about science, with 
academic literature use and organisations more than averagely cited. Improving 
the quality of life was clearly predominant as the image of science in this group, 
with an opportunity to develop and test theories through experiments was also 
popular. They tended not to favour science as an important part of human 
culture. Voluntary activities connected with science were not popular with this 
group, though a few gave acted as consultants, lobbied MPs, and gave talks. They 
were more likely than average to use cars, to have roof insulation and to use 
vitamin supplements, and to use telescopes and microscopes. 
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6.4.4 Immnnity 
Young people, living in urban or suburban areas, with women in the majority, 
dominated the audience of this lecture. Few had scientific qualifications beyond 
Highers, though there was a higher than average showing of doctorates. They 
came to go to lectures and improve their scientific knowledge, not to meet others. 
They were less interested in global issues or in work aspects or in pursuing a 
career in science or technology. They were less likely than average to belong to an 
organisation, with an environmental group being the most likely choice, and a 
greater than average membership of non-environmental campaigning groups. 
This group had the highest proportion using the media as their source of science 
news and a fair proportion using the Internet. A lower than average proportion 
used academic literature, and very few used organisations. This was the only 
audience where the predominant image of science was an important part of 
human culture, with a way of answering profound questions about life and the 
universe nearly as popular. The people were reasonably active as volunteers, with 
teaching and giving to charity the most popular activities, with giving talks and 
doing research not far behind. They were the biggest users of water filters and 
computers were popular too. There were a few telescope and microscope users 
and one user of solar panels. They were less likely than average to recycle their 
waste, but also least likely to use cars. 
6.4.!; Memory 
This group was predominantly female, and concentrated in the older age groups. 
The people were fairly well qualified scientifically. Retired people predominated, 
and there were no unemployed. They were the most likely to have come to enjoy 
events with friends, and less keen than average to increase their scientific 
knowledge. A higher proportion than average came to do hands-on activities, and 
were interested in the practical hobby aspect of science. Global issues were of less 
than average interest, while membership of professional scientific societies, 
amateur scientific societies and also political organisations was above average. 
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This group drew on the media more than most for their scientific news, but also 
were more likely than average to use scientists and teachers as sources of 
information. Improving the quality of life was the most popular image of science, 
with more than average going for science as a disciplined system for exploring 
and recording natural phenomena and an opportunity to develop and test 
theories. Giving to charities that sponsor research was popular with this group, 
and they were relatively keen on lobbying MPs. They recycled waste less 
frequently than average, though were more likely than average to insulate their 
roofs. A few used microscopes. 
6.4.6 Mind 
This group contained a high proportion of employed people, and rural residents. 
They came to increase their scientific knowledge, to do hands-on activities as 
they were interested in the practical hobby aspects of science, but not to enjoy 
events with friends. No members of professional or amateur scientific societies 
filled in questionnaires, and there were fewer than average members of religious 
and political organisations. There was however greater than average membership 
of environmental groups. Academic literature was quite widely consulted, as 
teachers. Among this group was the greatest predominance of a way of answering 
profound questions about life and the universe as an image of science, with all 
the others cited less than average. Researching and compiling information was 
the most popular form of voluntary activity, with far higher than average 
involvement. Computers were popular, but car use was lower than average, while 
roof insulation and use of vitamin supplements more prevalent than average. 
6.4.7 Search for ET 
The audience for this talk was predominantly male, young and with less than 
average scientific qualifications. They were more likely than average to be 
interested in hands-on activities and the practical hobby aspect of science, and to 
be members of amateur scientific societies. On average, though, they were less 
likely than average to join an organisation: there were no members of 
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professional scientific societies at all. They were less than averagely likely to use 
scientists or organisations as sources of news about science. They were less likely 
than average to be involved in any of the volunteering activities associated with 
science, though they came closest to average involvement in their researching 
and compiling information activities. They were the least likely to recycle their 
waste, with roof insulation, car and bicycle use less than average. 
6.4.8 Symbolic 
Men slightly predominated at this lecture, which had a young predominantly 
urban audience with relatively high scientific qualifications. The biggest group 
was students, with no unemployed, some employed and a few retired people. 
They came to increase their scientific knowledge but not to meet people or do 
hands-on activities. They were particularly interested in global issues, and career 
aspects of science, but less than averagely interested in science as a practical 
hobby. This group had the highest level of membership of environmental and 
political groups, and membership of non-environmental campaigning groups 
was also above average. But there were no members of amateur scientific 
societies. There was a very high level of use of academic literature in this group, 
and of scientists as sources. The predominant images of science were a means of 
answering profound questions about life and the universe, and a disciplined 
system for exploring and recording natural phenomena. They were active users of 
sources of scientific information including academic literature and scientists and 
to some extent organisations. This group was quite active in voluntary activities 
connected with science, in fact the most likely to be involved in giving talks and 
researching and compiling information. They were very likely to use a computer. 
They were among the least likely to use a car and most likely to use a bicycle. 
They were not so keen to insulate their roofs but quite likely to use vitamin 
supplements. A few used microscopes and telescopes. 
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6.4.9 Architecture 
Men slightly outnumbered women at this event, which had a predominantly 
young, urban and fairly well qualified audience. The proportion of students in 
fact was highest out of all the events. They were less than averagely interested in 
hands-on activities or meeting others. Their interest in science was more likely to 
be in using science as an aspect of their work; it was less likely than average to be 
in enjoying scientific ideas, global issues or pursuing a career in science and 
technology. They were more likely than average to be members of professional 
scientific societies and just about average for membership environmental groups; 
there was little interest in the other types of organisation mentioned. This group 
was relatively active in using the different information sources about science, 
with very high use of the academic literature and organisations, with teachers, 
scientists and the Internet used to some extent. Their image of science was 
predominantly as a way of answering profound questions about life and the 
universe, with an important part of human culture a close second. They had less 
than average interest in science as a way of improving the quality oflife. The 
people were quite active as volunteers, with one of the highest inclinations to 
teach. They were slightly more likely than average to use insulation in their roofs 
and to use a bicycle. Some used telescopes and one used a solar panel. 
6.4.10 Interviewees 
This group included slightly more women than men. They were predominantly in 
the 35-44 age group. This group contained the highest proportion ofPhDs. 
Otherwise the qualifications were evenly spread. Half of the group was employed. 
Four of the respondents were housewives who did not check off a work status (no 
suitable one was provided!). This was the one group where the predominant 
purpose was to do hands-on activities - primarily for the children of the 
questionnaire fillers. All but one of the group had at least one child. Meeting 
people, going to lectures and enjoying events with friends were also cited more 
than average. The predominant interest in science was the enjoyment of scientific 
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ideas, though less markedly so than for other groups. All the other interests were 
more than averagely cited. There was a greater than average interest in global 
issues. Some were members of professional scientific societies and 
environmental groups; other types of groups did not figure much. The 
respondents were keen users of sources of scientific news, with one of the highest 
proportion using the Internet. Scientists and organisations also figured strongly 
as sources. The predominant image of science was as a way to improve the 
quality oflife, with a way of answering profound questions about life and the 
universe coming second. The group was strong on volunteering, with the highest 
proportion of giving to charities that sponsor research. Research and compiling 
information was also done more than average. This group was also highly 
involved with the behaviours listed. They used computers, cars, recycled their 
waste and insulated their roofs more than average. They were also relatively 
heavy users of bicycles. None used a microscope, a water filter or a solar panel. 
6.4.11 Flow 
Women slightly outnumbered men at this lecture, which was attended by fairly 
well qualified people with an even spread of ages. There was a more even than 
usual division between activities, with the highest proportion of unemployed 
people. A higher than average proportion had career objectives in mind, and they 
were more than averagely likely to have an interest in science as a practical 
hobby. The group was the most likely to be members of organisations, especially 
non-environmental campaigning groups. Environmental groups, professional 
scientific societies and religious organisations also figured strongly, though 
amateur scientific societies, while more prevalent than average, were not so 
popular. Nevertheless organisations were a more frequent than average source of 
news, with academic literature and scientists also attracting above average usage. 
The respondents were less keen than average to select multiple answers here, and 
the answers they did give were evenly spread compared to other groups. Just 
predominating were an important part of human culture and a way of answering 
profound questions about life and the universe. The group was fairly keen on 
220 
volunteering in connection with science with giving to charities that support 
research and giving talks the most popular activities. They were less likely than 
others to use a computer, roof insulation and a bicycle. None of the group used a 
microscope and only one a telescope. 
6.4.12 Cooking 
TIlls group was predominantly female and dominated by older age groups, 
though the younger age group were also represented. They were fairly well 
qualified, though there were no masters and only one PhD. A large majority was 
- retired, and there were more students than employed people. No-one was 
unemployed. A high proportion had come to enjoy events with friends, but the 
objective of going to lectures was less frequently mentioned than by most other 
groups. They were also less likely to mention a wish to develop their scientific 
knowledge. As far as their interest in science was concerned, global issues were as 
important as enjoyment of scientific ideas, the only group for which this was the 
case. Career interest in science figured at an average level. The group also had a 
far higher than average membership of religious organisations and a fair number 
of members of professional scientific societies. There was also above average 
membership of amateur scientific societies. The group made average use of 
sources of news about science, with organisations slightly more than averagely 
used. Academic literature also figured, though use was just less than average. 
There was an unusually even spread in the choices of image of science. The most 
popular image of science was a way to improve the quality of life, with an 
important part of culture next in importance. Not far behind came a way of 
answering profound questions about life and the universe, followed by a 
disciplined system for exploring and recording natural phenomena and an 
opportunity to develop and test theories through experiments. Voluntary 
activities are not particularly popular with this group, with a slightly higher than 
average proportion giving to charities that sponsor research. The group is not 
particularly involved with the behaviours mentioned. They were less likely than 
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average to use computers, to use bicycles and to insulate their roofs. But they 
were keen users of vitamin supplements. 
6.a CONCLUSION 
The people who attend lectures at other events at the Edinburgh Science Festival 
include a wide spectrum of old and young, scientific professionals and interested 
outsiders, environmentalists and technologists. They have in common an interest 
in science and a belief in its power to improve the quality of people's lives and 
enrich human culture. Their prime purpose in attendance is to expand their 
knowledge of current developments in science. This may be in connection with 
career objectives for themselves or their children, or a concern about global 
issues such as the environment. Most are interested in keeping up to date with 
~ scientific developments from other sources as well- the mass media are an 
important source, but so is academic literature and to a lesser extent scientists, 
teachers and the Internet. For many, their interest and information seeking has 
led to behaviours that demonstrate their concern and educated self-interest such 
as recycling waste and insulating their roofs. An impressive number eschew the 
use of cars. That said, there are observable differences between the audiences 
attracted to different events. Unfortunately the small numbers involved mean 
that they are indicative only rather than statistically significant. Nevertheless, 
they may be of some interest. 
Over the next month seven interviews were conducted, five with 'lay' members 
and two with 'professionals'. They were based on the same schedules as those 
undertaken with Friends of the Earth, although the format was slightly modified 
to probe aspects related to science in greater detail. 
222 
Chapter 7:Quantitative data: further 
analysis 
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7.1 SCOPE OF ANALYSIS 
The information recorded in the previous chapter was augmented by calculation 
of correlations between the categories calculated. The Statistical Package for the 
Social Sciences (SPSS) was used to measure associations between characteristics 
recorded using the questionnaire. In each case, the null hypothesis was that the 
correlations sought for were due to chance. 
The first set of correlations generated were those concerned with basic 
information on gender, age and highest scientific qualification. In some cases 
work type and area of residence was also explored. There was little scope for 
correlations based on numbers of children, as there were so few people living 
with under-17s who filled in the questionnaire. Since at least one set of data in 
each case was nominal, the most important test available was the chi-squared 
test. The drawback of this test is that it does not really explore correlations that 
involve trends - it seemed to me that sometimes variations injust one category 
'could lead to the rejection of the null hypothesis. Because of this, and also for 
convenience in exploring the data, Pearson correlation (strictly speaking only 
suitable for interval-interval correlation) was used as well. It was hoped that 
significance on this measure would substantiate the serial nature of these trends 
A similar criterion was applied in the case of the Pearson correlation. Data from 
all but one of the question groups were reviewed in this way. Sources of detailed 
information about scientific topics you take a particular interest in was 
considered to have yielded very similar answers to the previous question group 
on sources of news, so the latter group was left out of the analysis. 
The analysis was then developed further. About half of the respondents recorded 
their affiliation to at least one of the groups mentioned in the membership 
question. They were compared with the other half of the respondents who 
recorded no such membership. The next step was to construct interval variables 
from the data collected in particular categories. Thus, for example, the number of 
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sources of news about new developments in science and technology were counted 
for each person. Six such series were used for a factor analysis. 
7.1.1 Other possible correlations 
Correlations between individual nominal variables, both within the same 
question group and across different groups, were explored. It was concluded, 
however, that while useful, each individual correlation had little to offer to the 
overall analysis. Such associations could be explored further at a later date if they 
were considered to be of sufficient interest. 
7.2 CORRELATIONS IN THE DATA 
7.2.1 Significant correlations 
7.2.1.1 Basie infol'matlon 
Men in the sample were significantly more likely than women (chi-square 
significance) to have higher scientific qualifications. 
7.2.1.2 PUl'poses 
Coming to attend lectures was significantly correlated with highest scientific 
qualification (chi-square significance), peaking at first degree. Rural residents 
were significantly more likely (on chi-square test) to come for hands-on activities 
than other groups. 
7.2.1.3 Intel'ests 
Significantly more men than women noted pursuing a career in 
science/technology as an interest in science. Pursuing a career in 
science/technology was noted predominantly by the 14-24 age group, and then 
declines with age (chi-square significance). Using science as an aspect of work 
was noted among 35-54s more than in any other group (chi square significance). 
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The higher is the level of higher scientific qualification, the more likely, pursuing 
a career in science/technology is to be found as an interest in science (chi-square 
significance). The same applies to using science as an aspect of work. 
1.2.1.4 Membership of organisations 
Men were significantly more likely than women to be members of professional 
scientific societies. Women were significantly more likely than men to be 
members of religious organisations. The differential was much higher in the 
older age groups. 
1.2.1.~ Sonrees oflnformatlon - news 
Men are significantly more likely than women to get news from fellow-members 
and/or publications of their own organisations. 
1.2.1.6 Volnntary aetlons 
Men are significantly more likely to give talks and act as a scientific consultant 
than women. 
Table 1 Correlations between individual volnntary behaviours and 
use of different sources for news about science 
Mass Internet Academic Teachers 
media literature 
Talks x 
Teach x x 
Campaign 
Charity 
Research xx xx 
Consult x 
Lobby MPs 
xx signifies chi-square significance and Pearson correlation <. 01 
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x signifies chi-square significance and Pearson correlation <. 05 
(Pearson not strictly appropriate for serial/nominal correlation) 
NB Where only a few people do large numbers of actions, sequences have been 
curtailed - for example, 5 and 6 have been designated missing values. An 
alternative would have been to recode them as 4, especially news sources. 
(x) means significant on chi square but not on Pearson 
Behaviours 
Significantly more men than women used computers and telescopes. 
Significantly more women than men used vitamin supplements and bins to 
recycle waste. Use of bins to recycle waste and cars increases significantly with 
age. 
_7.2.2 Levels of association between variables 
7.2.2.1 Basic iuformation 
There was not much in the way of correlation between the demographic 
variables. Students and unemployed were evenly split between the genders, men 
were slightly more likely to be employed than women were, and there were more 
retired women than men. 
Purposes 
People indicating the various options offered were evenly split between the 
genders. Slightly more women came for hands-on activities and to enjoy events 
with friends, and slightly more men came to develop their scientific knowledge. 
Interest in hands-on activities declined with age. Enjoying events with friends 
was most popular among 35-44 year-olds. Those in the 14-24 age group were 
most likely to want to develop their scientific knowledge, those in the 35-44 age 
group least. Those with lower scientific qualifications were slightly more likely to 
come to enjoy events with friends and to meet people. 
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7.2.2.3 Interests 
Slightly more men than women noted science as an aspect of their work. Of those 
not pursuing a career in science/technology, equal numbers of women and men 
noted science as an aspect of their work. Slightly more men than women were 
interested in science as a practical hobby and in the enjoyment of scientific ideas. 
Equal proportions of men and women noted concern about global issues such as 
the environment. Interest in science as a practical hobby declines with age, while 
enjoyment of scientific ideas was lowest among 25-34s and highest among the 
35-44s. The over 35s were more likely to be concerned about global issues. 
Interest in science as a practical hobby and concern about global issues tend to be 
more popular among those with lower scientific qualifications, while enjoyment 
of scientific ideas peaks among masters. 
7.2.2.4 Membership of organisations 
Men were slightly more likely than women to be members of amateur scientific 
societies, environmental groups and political parties were. Women were slightly 
more likely than men to be members of non-environmental campaigning groups 
were. Membership of a professional scientific society generally increased with 
age, peaking at over-65s. Political parties also proved most popular with over 65s. 
Amateur scientific societies attracted the 14-24 year olds and over 55s. 
Membership of environmental and non-environmental campaigning groups was 
highest among 35-44s. Membership of religious organisations tended to increase 
with age. Membership of professional scientific societies and religiOUS 
organisations increased with highest scientific qualification. Membership of a 
political party was evenly spread, with membership of amateur scientific societies 
and non-environmental campaigning groups peaking most popular amongst 
those with Highers as their highest scientific qualification. Membership of an 
environmental campaigning group was most popular amongst those with 
Highers and first degrees. 
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7.2.2.5 Sources ofinrormation: news 
Mostly, men and women are equally likely to use the sources of news listed. 
Women are slightly more likely than men to use the mass media; men are slightly 
more likely to use the Internet, the academic literature, and scientists. Men are 
significantly more likely to get news from fellow-members and/or publications of 
their own organisations. Use of the mass media is most common in the 35-44 
year olds, falling off on either side. Half the 14-24 year olds uses the Internet. The 
proportion using academic literature declined with age, as did the much smaller 
proportion that got their news from teachers. It was the 25 to 44-year-olds who 
were most likely to get their information from scientists. News from 
organisations was patchy, with a peak among the over 65s. Use of the academic 
literature, scientists and organisations increased with highest scientific 
qualification. The Internet was popuIar with those with standard grade, then 
drops but rises again up to doctorate. Those with no scientific qualifications or 
Highers were most likely to get news from teachers. 
7.2.2.6 Images 
Gender seemed to have little effect on the pattern of choices - women tend to 
figure more frequently because they generally allowed themselves more choices. 
The image of science as a way to improve the quality of people's lives was chosen 
more often as age increased - there was a slight decrease with age in those 
choosing an important part of human cuIture. The last three choices were more 
popuIar with middle age ranges: interest in science as a means of answering 
profound questions about life and the universe was most prevalent among 25 to 
54 year olds. A disciplined system for exploring and recording natural 
phenomena peaked at 25 to 34, 25 to 44 year olds were the most likely to see 
science as an opportunity to develop and test theories through experiments. 
Highest scientific qualification also affected image of science. People with a first 
degree as their highest scientific qualification were most likely to see science as a 
way to improve the quality of people's lives. The cuIturaI aspect peaks at standard 
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grade, then falls and rises again up to Ph.D. Answering profound questions was 
chosen most by those with standard grade and then falls off with those better 
qualified in science. An opportunity to develop and test theories was another 
image chosen by those with lower scientific qualifications. A disciplined system 
for exploring and recording natural phenomena was more popular at either end 
of the spectrum - standard grade and Ph.D. 
7.2.2.7 Voluntal'Y actions 
Teaching is evenly split between the genders. Men slightly more often do 
campaigning and undertaking research/compiling information. Giving to 
charities that sponsor research and raising questions with MPs are done slightly 
more often by women. Activism seems to be mostly an activity of young adults. 
Giving talks and campaigning are more popular with 25 to 34 year olds. Teaching 
and researching peaks at 35-44. The 45 to 54s are more inclined to act as 
scientific consultants and raise questions with MPs. Consulting and campaigning 
are also popular with over 65s. Teaching and giving talks tends to increase with 
highest scientific qualification. Campaigning, giving to charities undertaking 
research and acting as a scientific consultant is fairly evenly spread. Raising 
questions with MPs is something most often done by those with standard grade 
or first degree. 
7.2.2.8 Behavioul's 
More men than women used insulation in their roof, a microscope and a bicycle. 
Users of cars and filters to purify drinking water were evenly split. Use of 
insulation in roofs dips at 25-34 and then rises to a peak at 45-54. Use of a bicycle 
declines significantly. Use of microscopes and computers generally declines with 
age. Use of a filter to purify drinking water is evenly spread, slightly lower in 35 to 
44s, slightly higher in 55-64s, while vitamin supplements are most used by 14-24 
and 55-65 year olds. Use of a telescope is patchy, with a peak at 45-54. Use of a 
filter to purify drinking water, a microscope, and use of bins to recycle waste 
generally increases with highest scientific qualification, use of a computer 
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significantly. Use of a car and roof insulation are lowest for those with doctorates. 
Use of telescopes and bicycles peak at master, telescopes at Highers as well. 
7.3 Focus ON ONE SUBSAMPLE: GROUP MEMBERS 
Over half of the people who filled in the EISF questionnaire (134) were members 
of one of the following types of the following type of group: professional scientific 
society (59), environmental group (45), amateur scientific group (22), non-
environmental campaigning group (23), political party (26), religious 
organisation (39). 
These are all different kinds of interest groups. Here is one useful definition of 
such groups: 'any group that, on the basis of one or more shared attitudes, makes 
certain claims upon other groups in the society for the establishment, 
maintenance, or enhancement of forms of behaviour that are implied by the 
shared attitudes' (Truman, 1951). The various types of group have different 
priorities. Professional scientific societies are perhaps the nearest to the 
traditional interest group that is only open to people with particular 
qualifications and focuses on promoting the interests of members. Amateur 
scientific societies are also focused on promoting the (usually non-professional) 
interests of members. Environmental groups aim to promote the interests of both 
members and non-members, as even more so do non-environmental 
campaigning groups such as Amnesty International. Political parties have 
traditionally promoted the interests of members, though social concern may also 
be part of their agenda. We can perhaps reverse this description with regard to 
religious organisations. Members of the first three types of group were 
considered to have made a substantial investment in their involvement with 
science. Membership of the other three groups, which was usually additional to 
one of the first three, was considered interesting as evidence of a certain extra 
propensity to 'activism'. 
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Patterns of group membership varied with gender. Members of professional 
scientific organisations were far more likely to be men, while the reverse was the 
case, though not so extremely, for religious organisations. Differences were not so 
marked for the other types of groups. It was also interesting to see correlations 
between memberships of the two types of group. These too show gender 
differences. Women were more inclined to be members of both science-oriented 
and non science-oriented groups than men. Members of only one type were 
evenly split between the two types. Meanwhile, more than half of male members 
were members of science-oriented groups. Of the rest, three-quarters were 
members of both and fewer than ten per cent members of non-science oriented 
groups only. 
Are there other ways in which the members of the various groups differ from 
each other? Is there any pattern to indicate that different types of people join 
different groups? This question was addressed for membership of the 'scientific-
type' groups. It turns out that within the sample there are differences between 
members of the various organisations studied. Males predominate in all the types 
of society except religious organisations: they particularly predominate in 
professional scientific societies. Women are much less likely to be members of 
only 'scientific' type societies - they tend to have broader interests. Members of 
professional scientific societies tended to be male, older and retired, and to have 
at least first degrees in science. They tend to shun campaigning groups but not 
political parties. Members of amateur scientific societies tended to be younger, 
with Highers (the Scottish school-leaving exam) as their highest scientific 
qualification. They are keener on environmental groups than political parties. A 
third of the members of amateur scientific societies are also members of 
professional scientific societies. 
People with different qualifications, genders and of different ages are making 
different kinds of choices about what kind of group identity they want to sign up 
, 
to, and whether or not their interests are oriented towards members of their own 
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interest group or wider aspects of society and world affairs. This is in line with 
other findings in groups with particular interest in other areas such as 
agriculture. Some join Friends of the Earth -these tend to be women with left-
wing leanings. Others join the National Farmers Union - these tend to be men 
with right-wing leanings (Jordan and Maloney, 1997, p 2-3). This will be 
discussed further below. 
Were people who joined groups different from people who did not? In other 
words, were there some features related to engagement with science that went 
along with a propensity to 'activism' in the public domain? Compared with non-
members, members tended to be older and better qualified, male rather than 
female, and more focused in their 'image of science'. These people engage in 
various types of voluntaIY activity more than non-members, and they tend to use 
~ _ more ways to keep up with science, particularly using their organisations as 
. sources. Such membership hardly seems to affect various 'lifestyle' choices such 
as recycling, using roof insulation, vitamin supplements, a car or computer. 
7.4 ANALYSIS USING CONSTRUCTED SERIES 
7.4.1 Index variab!es 
It was hard to proceed beyond the type of descriptive analysis given in the 
foregoing section. A major problem with the data set was that it was based 
predominantly on nominal variables. This situation was remedied by drawing on 
the precedent of using data from a number of questions in selected categories to 
generate indexes of different types of behaviour (Weigel and Newman, 1976). The 
six constructed distributions are shown below (Figures 1 to 6). The distributions 
reflect the general characteristic that most people do not have the time or 
enthusiasm to undertake too many tasks or activities, especially if they have no 
professional involvement. However, it is clear that there are some areas where 
real enthusiasts do much more than the general run. 
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There were three distinct patterns. First, there are some kinds of activity the vast 
majority of those questioned at the Festival engage in at least to some degree. 
Looking out for news about science (Figure 1) is so universal as to produce an 
unusual sort of distribution. This reinforces our interpretation of the use of the 
mass media (which were the almost universal choice of those registering use of 
only one source) as a common factor underlying the science exposure of people 
who in other respects differ widely in their approach to science. Equally 
interesting, perhaps, is that the number who use a second source as well is 
almost as high as those who use the media only. There was much more variety in 
the 'second' sources. There were also very few who did not choose at least one of 
the options given for interest in science (Figure 2) - not surprising as if they had 
no such interest they would be unlikely to go to the festival. It is reassuring from 
the point of view of the effectiveness of the questionnaire that the options given 
seemed to 'cover the ground', in that so many people found their particular angle 
rovered. 
Of a second type are those where most of those questioned were involved to some 
extent, though substantial numbers did not engage in them at all. Thus the 
number of environmental acts (Figure 3) was fairly symmetrical: most people did 
one or two, with smaller numbers doing nothing at all or all three things 
mentioned. Again, a significant number engaged in none of the scientific 
behaviours mentioned (Figure 4). More - half the respondents - did one, but few 
did more than that. The third type of measure concerned activities, which did not 
play a part in the lives of a quarter or more of the participants. Just under half of 
the respondents belonged to none of the types of group mentioned (Figure 5). 
Just under a quarter belonged to only one, with smaller numbers adhering to 
more. Three-quarters were inclined to undertake voluntary actions (Figure 6) 
that impinged on science, with just under one third of these undertaking only 
one (this tended to be giving to charity). Again, smaller numbers took on more of 
these tasks, with one or two engaging in all of them. 
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Figure 1 oo~--------------------------------~ 
Number of different sources of news about science 
Figw'e 2 
b ..... d Mean = 2.4 
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Number of scientific interests 
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Figure 3 
N = 245.00 
Number of environmental acts 
Figw'e4 
1~r----------------------------------' 
Number of scientific behaviours 
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7.4.2 Factor analysis 
A factor analysis was perfonned on the index variables with the results shown 
below. 
Rotated Component Matrix 
acts 
actions 
Component 
Rotation Method: Varimax with Kaiser Nonnalisation. 
Rotation converged in 5 iterations. 
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The purpose of the analysis is to investigate to what extent the six different 
variables measured are distinct or related in accounting for the differences noted 
between individual. The analysis above shows that the component most powerful 
in accounting for such differences relates to the number of groups joined and the 
number of voluntary actions undertaken. These appear to be well correlated with 
.- - each other, but not strongly linked to the scores on the other indices. This is 
consistent with the data in the table above, in which strong correlations between 
one of the two indexes and individual characteristics counted in the other index. 
For example the voluntaIy actions index is correlated with membership of 
professional scientific societies and environmental groups. The second 
component is most strongly associated with number of scientific interests noted 
and less strongly with number of different news sources used. Again, relevant 
correlations are noted in Table 1. One example is a strong correlation between 
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scientific interests and use of the academic literature. It is interesting to note that 
the number of environmental acts performed seems to represent a separate 
factor, though more weakly. The result suggests that performing environmentally 
friendly actions is a separate aspect of behaviour from engagement with science. 
The results are illustrated in Table 2 below. 
7.4.3 
Table 2 
7.4.4 
variables 
Correlations between demographic and index 
variables 
xx xx x 
xx xx xx 
xx xx xx 
xx xx xx xx 
Correlations between nominal and index 
With a set of factors that so closely corresponded to indexes, it seemed it might 
be fruitful to go back to the nominal variables and see which ones correlated with 
the index variables. The correlations between these and data from the nominal 
variables were investigated using SPSS, using chi-square supplemented by 
Pearson correlation, as in the investigations of the nominal and series variables 
above. Some of the series were curtailed in order to avoid the chi -square tests 
failing through cells with expected value less than five. 
A chart of the series indicating the variables with which they are correlated forms 
a kind of spine through the data, showing associations that link the activities 
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investigated in the various groups. The chart, which is included below, was used 
as the basis for a kind of 'map' of the data, which follows. 
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Table 3 Correlations between nominal and index variables 
selli 
, 
, 
xx signifies chi-square significance and Pears on correlation <. 01, x signifies chi-square significance and Pearson correlation <. 05 
(Pearson not strictly appropriate for serial/nominal correlation) 
NB Where only a few people do large numbers of actions, sequences have been curtailed, for example 5 and 6 have been designated 
missing values. An alternative scheme could recode them as 4, especially news sources. 
(x) means significant on chi square but not on Pearson. 
Table 3 shows correlations between the index variables listed down the page and the nominal variables shown across the top. 
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7.5.1 
Figure 7 
Agc aud gcndcr 
Age distribution comparisons 
Per cent 
• Scotland 1997 Festival sample 
The data show that the age make-up of the respondents to the questionnaire was 
different to that of the population of Scotland. The youngest age group was 
under-represented, while 14-24 year-olds and the over 45s were over-
represented. Age groups between 25-44 were slightly under-represented (HMSO 
1998b). 
7.5.2 o igbcst qualification 
The data show that respondents to the questionnaire were in general much better 
qualified than the local population, though, intriguingly, the disparity was much 
smaller for postgraduate qualifications. The difference is actually underestimated 
by the data because scientific qualification level only was requested from the 
respondents - they could have been better qualified in other subjects (General 
Register Office for Scotland, 1991). 
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Figure 8 
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Prevalence of qualifications 
Per cent 
Degree Higher degree 
• Lothian 1991 • Festil/al sample 
Note: The sub-degree qualification definitions differ: for the Lothian sample it 
corresponds to a diploma, while for the festival sample it was Highers/A-
level/HND. 
7.5.3 
Figure 9 
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The data show that the respondents included a much higher proportion of 
students and retired people than the local population. Correspondingly, a lower 
proportion was employed. The unemployment rate was about the same as that 
for the general population. The unemployment rate was also compared with a 
recent national figure for Scotland. The latter comparison indicated that the rate 
of unemployment among women was just a little smaller in the respondents than 
the national rate, but that men among the respondents were far less likely to be 
unemployed than in the general population (General Register Office for Scotland, 
1991, HMSO, 1998b). 
7.5.4 Living wiU. c hildre n 
Figure 11 
Households with dependent children 
Per cent 
Lothi an, 1991~---~;;;:t;;;;;r;;.:;;t.;--
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The data show that the proportion of festival respondents who lived in 
households with children was a little less than that for the general population 
(General Register Office for Scotland, 1991). 
7.6 SUMMARY 
7.6.1 Correlations with basic data 
The data presented give an interesting insight into the characteristics of the 
people who came to the festival. Much of this is as we might have expected from 
people whose positive approach to science has brought them to an event 
,specifically associated with it. There is a far higher prevalence than in the general 
population of high qualifications in science, and a much greater proportion of 
students. The households oflecture attenders were less likely than average to 
contain children. Enjoyment of scientific ideas was the link that bound the vast 
majority of attenders, while substantial groups had their own careers in science 
or other jobs that draw on scientific knowledge. For more than half, global issues 
were important. At least half the group are actively engaged with society beyond 
the scope of their job, through membership of various types of organisation. They 
are evenly split between those whose group involvement is exclusively scientific, 
and those who are involved only or additionally with other types of group. A high 
proportion uses sophisticated sources of information about science as well as the 
mass media. Three-quarters of the group take some part in voluntary action 
within society, including giving talks and undertaking research and compiling 
information as well as giving to charities that sponsored research. Nearly three-
quarters used computers and almost as many recycled their household waste. 
The data also showed some interesting correlations. There were many variables 
where gender hardly seemed to matter. For example, equal numbers of men and 
women were concerned about global issues such as the environment, and, if 
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those pursuing a career in science are excluded, used science as an aspect of their 
work. Teaching on a voluntary basis was also evenly split between the sexes, as 
was choice of the images of science offered, use of cars and filters to purify 
drinking water. Gender did make a difference, though, in active engagement with 
the world of science. Slightly more women came for hands-on activities and to 
enjoy events with friends, and slightly more men came to develop their scientific 
knowledge. Pursuing a career in science was something significantly more men 
were interested in. Possession of high scientific qualifications was significantly 
more prevalent among men than women. Men were significantly more likely to be 
members of professional scientific societies, while women were significantly 
more likely to be members of religious groups. While men are only slightly more 
likely to use sources of information such as the Internet, the academic literature 
and scientists, they are significantly more likely to get news about science from 
fellow-members and/or publications of their organisation. Significantly more 
men than women used computers and telescopes, while significantly more 
women than men used vitamin supplements and recycled waste. 
Most characteristics did vary one way or another with age. The under-25s were 
significantly more interested in pursuing science as a career, while older groups 
noted science as an aspect of their work, and over-35s were more likely to be 
concerned about global issues. Membership of different types of group also 
seemed to be at least in part a question of age. Political parties and professional 
scientific societies particularly attracted the over 65s, while membership of 
religious organisations also increased with age. Membership of campaigning 
groups (both environmental and non-environmental) was highest among 35 to 
44 year olds. Use of the Internet was most prevalent in the 14 to 24 year old age 
group, while 25 to 44 year olds are most likely to get news directly from scientists. 
News from organisations was patchy, with a peak among the over 65s. The image 
of science as a way to improve the quality of people's lives tended to increase with 
age, while there was a slight decrease with age in the selection of science as an 
important part of human culture. The most popular choice, answering profound 
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questions about life and the universe, was most prevalent among 25 to 44 year 
olds. Young adults, 25 to 34, seem to get involved with giving talks and 
campaigning, while those in the next age group, 35 to 44, are drawn on more for 
teaching and undertaking research and compiling information. Scientific 
consultancy and raising questions with MPs is most popular among 45 to 54 year 
olds. Consulting and campaigning are also popular with over 65s. Use of bins to 
recycle waste and cars increases significantly with age. Use of a bicycle declines 
significantly with age; use of microscopes and computers also falls. 
Given the correlation between highest scientific qualification and gender, it is not 
surprising that a similar pattern emerges when looking at correlations between 
characteristics and level of qualification. One interesting point is that 
membership of a religious organisation as well as that of professional scientific 
societies increased with highest scientific qualification. Membership of political 
parties was evenly spread, with membership of amateur scientific societies and 
non-environmental campaigning groups most popular among those with 
Highers. Membership of an environmental campaigning group was most popular 
among those with Highers and first degrees in science. Use of the academic 
literature, scientists and organisations increased with highest scientific 
qualification. Those with no scientific qualifications or Highers were most likely 
to get news from teachers, while those with standard grade were most likely to 
use the Internet. Teaching and giving talks seems to increase with highest 
scientific qualification. Campaigning, giving to charities and consulting is fairly 
evenly spread. Raising questions with MPs is something done most often by 
those with standard grade or first degree. Use of a filter to purify drinking water, 
a microscope and bins to recycle waste generally increases with highest scientific 
qualification. 
7.6.2 Correlations with counts 
The analysis of the subsample of the Festival respondents who were members of 
groups showed that this trait was correlated with being older and better qualified, 
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male rather than female, and higher levels of voluntary activity and use of news 
sources. This information suggested that there might be correlations between 
different levels of involvement on a number of different types of engagement with 
science. The idea led to the construction of indexes of involvement based on 
simple counts of types of activity. Some of these were taken from single groups 
on the questionnaire: number of types of groups joined and number of sources 
for news about science and the way it is used. Others were based on selections 
from the last set of questions on behaviours: environmental behaviours counted 
use of bins to recycle waste, roof insulation, and a bicycle, while scientific 
behaviours counted use of microscope, telescope and computers. 
While relatively crude, these measures did provide series, which allowed some 
deeper aspects of the data to be investigated. Looking at the table of correlations 
(p241) it is possible to derive support for the idea that there are certain kinds of 
traits that are associated with different approaches to the acquisition of and use 
of scientific information. There are people who seem to go out and grab scientific 
information, perhaps not at a very sophisticated level but often in association 
with proactivity such as hands-on or practical involvement. Combining serious 
interest with social involvement and concern, they get hold of what they need to 
pursue their purposes, and then transfer it across to other parts of society in 
order to effect change. There is another group represented here that places higher 
priority on the acquisition and further generation of scientific knowledge. The 
results show that many among this group are willing to put considerable effort 
into keeping up to date themselves, partly through membership of appropriate 
organisations, and sharing their expertise when they encounter wider audiences 
that are seriously interested. They are very happy to disseminate such knowledge 
and see it used for practical ends, though they are less likely to be willing to 
devote time to bringing this about themselves. 
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7.6.3 Factor analysis 
Further evidence for the separation here comes from the factor analysis (p238). 
The most important component links the number of voluntary actions taken with 
number of types of group joined. This would seem to suggest that individuals 
have a certain orientation to joining and being active in organisations. The 
second links the number of different sources of news about science and its 
applications and the number of scientific interests noted. This suggests a second 
kind of orientation related to level of arousal to information about science, 
independent of purpose or intent with respect to the use of such information. 
Most interestingly, perhaps, the performance of both scientific behaviours and 
l' environmental actions seems to be independent of the other two orientations and 
of each other. This slightly unexpected result is not inconsistent with results 
reported in the literature. The point is explored further in the concluding chapter 
(p358). 
Of course, at the level of individuals the situation is far more complex than this. 
Fortunately the data allow us to explore the way the four orientations relate back 
to individual characteristics, and this has been done by attempting a pictorial 
representation of the correlations presented in the chart, drawing also on the 
results of the factor analysis. This shows in outline how the various 
characteristics are linked into patterns. The different parts of the chart are held to 
highlight the variations between types suggested above, with predominance of 
the various factors associated with proximity to the variables associated with 
them. 
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Chapter S:Qualitative data 
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S.l INTRODUCrION 
In this chapter the data collected on various individuals singled out for their 
affiliation or other characteristics will be reported and analysed. As noted in the 
methodology, it has been asserted that affiliation is closely associated with 
orientation, which in turn drives the interpretation of information and other 
aspects of engagement with science. In the qualitative part of this study, more 
detailed data were assembled through interviews with people who demonstrated 
such affiliation by being a member of one of two specific groups. 
The results of the exploration through the questionnaire demonstrated that 
group membership was not a universal feature of engagement with science. 
Moreover, making a choice to focus exclusively on group members for detailed 
study would in itself shut off the exploration of non-engagement in general and 
with science in particular. It was therefore decided to create 'groups' with 
characteristics that might tend to discourage direct engagement with science 
such as people with only basic scientific qualifications and people who 
participate actively in arts-based creative work such as writing. In addition, the 
qualitative data collected during interviews with science festival participants was 
included in the following analysis. The result, presented below, is a broad picture 
that brings out the differing perspectives and preoccupations of the various 
-
groups, showing what they have in common and where they differ. While the 
numbers are too small and the sample too unrepresentative to make the results 
definitive, they point up some interesting areas for further investigation. 
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8.2 BACKGROUND INFORMATION 
8.2.1 Real·world groups 
8.2.1.1 EnnronmentaUsts 
The seven people interviewed were all active members of the local Edinburgh 
group of Friends of the Earth (FoE), which is an active group organising 
campaigns, producing publications, talking to schools etc. The city-based group 
exists in parallel with the main office of FoE Scotland, which is also in 
Edinburgh. It tends to attract older professionals who are long-term residents of 
the city: many students, by contrast, volunteer to work at head office alongside 
salaried staff. There are really only a handful of active members, so the five 'lay' 
people I interviewed probably represent at least half of the active members. The 
most regular activity is a monthly meeting, attended by eight or ten people where 
public events are planned. A monthly newsletter records and announces the 
events as well as important meetings of other groups that may be of interest. 
Talks and discussions on subjects of interest are particularly noted, since the 
group no longer organises these itself. Of the two scientists I talked to, one was 
(almost by default) the leader of the group: he also occupies a place on the 
council of FoE Scotland, so can provide liaison with the national body. The other 
scientist was a friend of his who did not have particular links with the Edinburgh 
group. The group was roughly balanced between the sexes, and from all the adult 
age ranges. There was a mixture of educational levels, with most being graduates 
- the two scientists had doctorates. They were all in, or had been in, 
administrative, sales or professional jobs. 
8.2.1.2 Amateur astronomers 
The seven people interviewed were all members of the Astronomical Society of 
Edinburgh. The society is predominantly male and middle-aged, though there 
are always half a dozen or so women and a similar number of younger men. The 
253 
most public activity is a monthly talk, regularly attended by 30-35 people, at the 
City Observatory on Calton Hill. Many of those who come are 'armchair 
astronomers', but there is a solid core of observers and those with other long-
term interests such as cosmology and history of science. Members and others can 
borrow from the library and use the telescopes in the Playfair building nearby. Of 
the seven, the five 'lay' members were all serving on the council of the society. 
The two 'scientists' were a professional astronomer who serves as the honorary 
president, and a retired professional. All but one of the amateur astronomers was 
over 40, and only one was a woman. Six were employed, three in computing, and 
one was retired. All lived in urban or suburban areas. 
8.2.2 Constructed groups 
The following three groups were interviewed after the questionnaire was 
developed and were asked to fill in a questionnaire. People did this during or 
after the interview or focus group they took part in. The phrase 'questionnaire 
group' refers to all the people in the three groups. Data concerning these groups 
are presented graphically through the chapter. Data for each of the groups are 
shown on the left, while the combined data for the three 'questionnaire groups' 
are shown on the right. In the final section, 'Citizens', only the combined data for 
the whole of the questionnaire group are presented. 
It could be argued that data are derived from groups that are very small, and that 
such graphical presentation is attaching an unwarranted significance to the 
numbers involved. However, verbal descriptions of information of this kind 
cannot provide the same completeness and clarity of presentation. Moreover, the 
differences and similarities thus revealed, while only suggestive, can be spotted 
with a view to testing the corresponding relationships in a more meaningful way 
on the quantitative database. 
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8.2.2.1 People intemewed at Edinburgh Scienee Festival 
Young adults (35-44) predominated among the people who in this group, all of 
whom were briefly interviewed at the science festival, in a structured format set 
out in the Appendix. They were evenly divided between the genders. All but two 
had children under 17 at home: six with two, three each with one or three, and 
one with four. Most had some level of scientific qualification: four had bachelor's 
degrees, one a masters' and four (two women and two men), doctorates. Most 
were working at skilled jobs such as teachers, surveyors, or teaching. Two worked 
in IT and two were scientific researchers themselves. 
8.2.2.2 Mothers 
The four people who participated in the focus group were local women with 
children of school age with relatively little scientific background. These were, by 
definition, all female. They were all over 35, three under 45 and one 45-54. None 
had scientific qualifications beyond standard grade, though two were graduates. 
Three had two children of school age, and one had three. Mostly they were 
housewives, though one worked part-time as a nurse and another did 
interpreting work. 
8.2.2.3 Intellectnals 
The four people who participated in the focus group were local people with 
sophisticated cultural interests but no background in science. This was an older 
group, three over 54 and one 45-54. All had children, though only the younger 
woman had one still at school. One was a retired employee of the British Council, 
and the other three were employed at occupations such as teaching, writing and 
research/lecturing. 
8.2.3 General characteristics 
The people I talked to were in many ways similar to the larger group surveyed at 
the science festival. They were broadly middle class, relatively well educated, and 
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fairly well off. To this extent they do not in any way constitute representative 
samples of the population as a whole. 
All groups: size and gender 
Intellectuals As1ronom ... ErMrormenahsts All IJ'oops 
In view of the correlations described in the literature survey (pp54,64), it would 
be reasonable to assume that as far as interest in and alertness to messages about 
science of environmentalists was concerned, amateur astronomers, and people 
attending the science festival would be above average, while for the mothers the 
direct interest and alertness would be less. For the intellectuals some interest 
could be expected, but probably the approach would be different to that of the 
other groups. Thus it would be reasonable to expect that there will be significant 
differences between the subgroups within the wider group. The groups are too 
small to yield statistically significant results. However, looking at the major 
preoccupations of their members could give us useful insights into the way they 
seek to acquire and use scientific information, and the way they think of science 
as an activity undertaken by the society of which they are part. 
This analysis will follow the pattern of the last chapter by echoing the themes 
covered by the questionnaire. We will see how the various groups compare on 
these particular points and bring forward illuminating quotes to add extra insight 
on how the groups are approaching particular aspects of their engagement with 
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science. It should be noted that in the research, a certain amount of judgement 
was used as to which topics would yield most interesting insights from the 
particular groups (Chapter 4, Methodology). 
S.3 IMAGE OF SCIENCE 
Among the questionnaire group two images of science predominated: a way to 
improve the quality of people's lives and a means of answering profound 
questions about life and the universe. The quality oflife aspect was more likely to 
be mentioned by attenders at the science festival than the mothers and 
intellectuals. 
Image of science 
Quesllonnalre group 
• lJfecpllty D Clllure ~ Qussbons 
Cl Dlsaphne IIIID Testtheoly 
Again, the science festival attenders were most likely to experience a 'buzz' from 
science: intellectuals too were inspired, mothers not so much. The practical 
aspects of science 'buzz' failed to inspire the mothers and intellectuals, while 
concepts and arguments were more appreciated by intellectuals than mothers. 
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Buzz from science 
Questionnaire group 
• 8l2Z D InlellectuaI ~ Pracbcal 
El!llI CaK:eJt I.IIm Arg.RT1ent 
QuestiOTllllregroup 
One of the intellectuals said 'I come to science with a slightly more ambiguous, 
ambivalent feel towards it. 1 don't see it as uncontested knowledge'. She also 
though of it as 'a body of knowledge that has so run away that 1 would never 
catch up with it'. For another intellectual, the 'buzz' of science was associated 
with its promise: the 'realisation that it can be a positive force in the 
community ... and a form of empowerment'. She was referring in particular to 
scientists launching community projects in the third world. The mothers too 
thought of science as something that could help solve global problems - 'what 
else would?' said one. They were also concerned about bad outcomes. 'The more 
you tamper, the more you feel things are getting out of bounds. Cloning seems a 
bit concerning - and how much further have things gone than you know?' They 
were reluctant to lay the blame on scientists: 'being good or bad is about how it's 
used ... science is the person in the lab trying to come up with the solution'. On the 
other hand, they saw that the scientist's detachment could lead to an abrogation 
, 
of responsibility for consequences that could or would not be taken up elsewhere: 
'the job of the scientist is to be cold and calculating and carry on regardless'. 
Poor science education had killed enthusiasm for science in more than one 
science festival attender. One criticised the rote learning and emphasis on 
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unexplained formulae and equations. But now she is 'impressed by the way 
schools bring difficult concepts right down to everyday things like turning a 
magnet in a copper coil to light a wee torch bulb'. She enjoys it now - which is 
just as well as she takes school parties round a nuclear power station. A science 
festival interviewee said 'science is fun, basically initially, and after fun it's 
curiosity, you've got to find curiosity'. 
Members of FoE were sometimes inclined to blame science and technology for 
environmental problems, but they all agreed that science could help to deal with 
them. 'Scientific research is an important activity for society', one member 
strongly agreed. On the other hand, there was a general feeling that science did 
not offer an appropriate methodology for addressing the issues underlying 
environmental problems and steps toward their solution. An FoE member said 
'I'm not sure that science and technology are asking the right questions. I think 
Friends of the Earth is'. FoE has fixed on the idea of 'sustainable development' as 
a guiding philosophy. 
'You're dealing with a certain oudook rather than the danger of concentrating on a 
single issue and then gettutg bogged down in accusation and counter accusation 
about scientific accuracy ... maybe common-sense is the wrong word, but ,t's one of 
our central assumptions, which is probably not testable by SCtence. We can use 
science to test case studies -when you get down to mtty-gritty of how you go about 
it then it IS important to get the science correct.'[FoE member] 
One of the intellectuals put it this way: 'science can come up with quantifiable 
evidence - how it affects human nature in all its tawdry variety I do not know, 
but that's a major problem'. 
While science 'is extremely important in answering these questions', it is also 
part of the problem, according to FoE members, to the extent that 'it's part of an 
industrial positivist mindset'. Moreover, they tended to agree that scientific 
results cannot in themselves resolve decisions about policy, science does not 
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produce unbiased results, and organisations use scientific knowledge in such a 
way as to promote their own interests. One scientist member said that 'the nature 
of scientific work means that as an academic it was almost impossible to bring 
about change' - which is why this individual joined a pressure group. One of the 
intellectuals pointed out that 'scientists aren't great communicators - they're so 
wrapped up in the field'. Moreover, in avoiding resource threats science 'probably 
can't help as much as the scientists and technologists think they can', according 
to another. 
In discussing statements about science, the amateur astronomers demonstrated 
that they were pretty confident of its value for society. 'I think that without 
scientific research a particular country would actually gradually sink into 
oblivion over time', said one, and another spoke of the 'central place it should 
take in policy decisions, with decision makers needing scientific knowledge or at 
le,!-st access to it through advisors'. They were generally in agreement that 
scientific results could not in themselves resolve decisions about policy. They 
were very much in favour of people knowing more about science - it is part of 
their remit to improve public interest in astronomy - but there was some 
scepticism about whether, in general, people knew enough to make up their own 
minds, still less take part in decision-making. One noted that 'there's not enough 
general scientific knowledge in this country compared with some other European 
countries'. He also noted that 
'there's a divtde between soentlSts and the commuruty, that tends to ahenate ... a 
communication barrier in teOIlS of the jargon that's used in the scientific 
community that makes it difficult for scientists to actually commurucate There are 
very few people who can communtcate that to the public at large'. 
There was no clear view on whether science subjects are more difficult than arts 
subjects. One person made the point that, as in her own experience, the 
perception was different from the reality: 
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• 
'the perception is that science 15 more difficult to deal w.th than arts subjects, and I 
don't think it's actually true. I think a lot of people are put off by the word 'sc.ence' 
- by the word 'physics', by the word 'chemistry' - specially young people. I think tf 
.t was called somethtng more user-friendly !tIre discovery, espeetaIly for younger 
people to get them started off early and then you can change it to sc.ence when they 
know what it's about But I find that the word SClence is an inttmidating word, 
espeetaIly for young people' 
Mostly they agreed that scientific knowledge was biased in one way or another. 
'Particular science researchers can be sponsored by particular interest groups. 
That can obviously produce results that are not unbiased to say the least'. One of 
the scientists said 'whatever you do, there's always a bias. You have to 
understand what the biases are. It's the same in science. What we say is, you have 
to know your selection effects'. The amateur astronomers also agreed that 
'organisations used scientific knowledge in such a way as to further their own 
interests'. Organisations 'possibly disregard contrary scientific knowledge which 
may not promote their own ends'. 
'I think scienttfic research can quite often appear remote from normal human 
activity. But certainly in areas Itke biochem15try where someone doing absolute 
research trying to discover the ptintary sequence of a compound !tke msultn they 
can contnbute a lot to the preparing and punfying of insultn for medical use. So it 
can often spin off'. [Amateur astronomer] 
'Ending up at the mystical end of the spectrum, as scientists you gain an ms.ght into 
how the world works and you want to share that with people It's often eas.er than 
people real1Se Although to do detatled work you have to slog away at the detads 
and do the equations and so on. To get the general idea across it's very sunple and 
people can find.t qwte an eye-opener. You hear mystenous thtngs that scientists 
have discovered and people ought to have .t explained to them how it was done. 
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That's the kind of cultural reason, that everybody should understand the unIverse 
better and everybody should, not JUSt the priesthood, as It were.' 
"The publtc!tkes it [astronomy] so it's a good kind of publtc leader for science in 
general. You have a head start, because people enjoy astronomy. The sUlgle biggest 
thutg is that It'S got PICtures and It'S easy to hang a taIk or a TV show around 
pictores. Yes, anybody can look at the sky. It has a deep kind of fee1Ulg to it as well, 
it's not just technical. Althouglt the subJect matter is esotenc, how we measure 
things in astronomy and learn things IS usually using pretty simple physics that is 
very familtar - Doppler effect, law of graVIty, things going round other things, so It 
can actoally be very easy to explain Much easIer to explain than how a hi-fi 
amp!tfier works '[professional astronomer] 
8.4 INTEREST IN SCIENCE 
Scientific ideas vied with global aspects as most cited interest in science among 
the questionnaire group a - everyone mentioned one or the other. Half the 
science festival visitors were or had in mind pursuing a career in science and 
technology, with four others regarding their interest as relating to their work. 
Three of the four mothers and all the intellectuals were interested in science in 
relation to their children's careers. These latter two groups were also asked if 
their interest in science related to the health of their family, and again, all but one 
of the mothers noted this as an aspect of their interest in science. 
For 'main interest in science most named a subject area', the most popular 
choice among the science festival interviewees was 'environment', though others 
mentioned chemistry, mathematics, materials science, planets and even scuba 
diving. Several mentioned the objective of introducing their children to scientific 
ideas, while one expressed an interest in medicine or food-related material. 
Another spoke of 'environmental issues, and our place in the universe and in 
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space and time'. The environment was also a dominant theme among the 
mothers and intellectuals, all of whom tended to favour biology among the 
subject areas when questioned about it in discussion. Two in each group had 
found some inspiration in the physical sciences during their science education, 
but current interests centred on the biological sciences. 
Interest in science 
Quesbonnane group 
D I<krscareers ~ Workaspeel: 
IIIIIl Global Issues M Fanllly health 
Note: not all the respondents were given exactly the same set of options on their questionnaires. 
For the mothers and intellectuals, 'career' was replaced by children's careers. The family health 
option was offered only to the mothers and intellectuals. 
Among the intellectuals one of the group experienced a sense of wonder that 
stimulated his interest in scientific ideas. He watches science on television and 
draws on what he learns as subjects for his poems. (He has won important 
awards for his poetry.) 
'I wrote a poem after watching David Atteoborough about burls sl111ply because I 
was so stunned by some of the revelations that he was able to make. it's a kind of 
doffing my bat to the experts who stl111ulated and suffiCIently lOterested me to add 
my tuppence worth'. 
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An FoE member also expressed an interest in becoming 'familiar with the layout 
of the stars and how they change over time, but I don't see myself having the time 
to do it'. 
Another FoE member, a career scientist, began as a researcher but has moved the 
focus of his interest to compiling and evaluating relevant research that he then 
communicates to interested non-scientists via books, courses and talks. He 
thinks it is important for opinion formers to have some scientific knowledge 
about the issues they deal with. He has also completed an arts degree, as a result 
of which he thinks that arts subjects are just as difficult as sciences. 
The astronomers tended to be more comfortable with physical science and to 
some extent the technological and mathematical aspects of science than the life 
and social sciences. They were all dismissive of astrology. 
'I've got a friend who's got a magnetometer He can detect aurorae. He can detect 
solar flares, he can detect which direction a car's parked outs.de. If you've got an 
enonnous variation by a car sitting outside, you're not going to be affected by 
Jupiter.' [Amateur astronomer] 
Their main commitment, however, was to the value of scientific knowledge for its 
own sake. While they recognise the importance of science and technology in 
improving the quality of life, the interest of the amateur astronomers is 
essentially unworldly. There is the sense of awe that can be engendered in oneself 
and others. 'There's usually just enough light, that you can actually see somebody 
getting up there, you can see them trying to see through the eyepiece and 
suddenly their eyes open up, their mouth widens, it's wonderful'. And also the 
sense of achievement in mastering the science, something that one member was 
defeated by at school. For her and some of her colleagues, astronomy is a way of 
264 
distancing themselves from the problems, personal and global, that they are 
regularly having drawn to their attention by the media and life in general. 
S.5 GROUP MEMBERSHIP 
Among the questionnaire group, membership of environmental groups and 
professional scientific societies was largest, each commanding the allegiance of 
just less than one fifth. People were very nearly as likely to be members of 
religious groups. Half the group belonged to one group only; only two belonged 
to two. Within this picture, membership of both professional and amateur 
scientific societies was confined to the science festival interviewees: none of the 
mothers or intellectuals figured. None of the intellectuals was a member of an 
environmental group, while one of the mothers was. The intellectuals seemed to 
favour religious groups and non-environmental campaigning groups, both 
completely shunned by the mothers. 
Membership 
Questionnaire group 
Intellectuals 
• Prdscf CJ AmaIsu $Cl ~ Em g-oup 
mID NorHI'W!1CIUP la Pdltlcal !mI! ReliglCxs 
Quoobonnairegroup 
Members of FoE tended to have joined because they could identify with the 
organisation's aims and objectives, primary among which was to bring about 
change. As one member put it 
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----------------------------------------------------------------------------
'the aun of FoE 15 to take action to ensure that the future has a good enough 
enVlfOoment for the next generation and to educate people on the environmental 
front - to dissemmate mfonnauon on environmental problems and to campaign to 
I1Ilprove the sltuation'. 
This involves them in work such as campaigning, which they found worthwhile. 
As far as information was concerned, they regarded it as an important part of 
their job to bring to light information that was being kept hidden. Demanding 
research into important issues where knowledge is lacking was also seen as a 
high priority task. While dissemination, through giving talks and during 
campaigns, is important, gathering information and personal learning was also 
seen as part of the job, but ofless salience. One FoE member, though, did join a 
group to find out more. 
'I joined the anti-viv15ecUOnlSts, not just to try and stop it, but also to infonn myself 
as well. You're learning about experiments that you didn't even know existed, and 
the reasons beltind it and the reasons wby anu-vivisectiOOlSts are trying to stop it, 
and that also extends to WIldlife, habitats, and how we as mdividuals can change 
things on the wlder scale.' 
Most members identify personally with the aims and objectives. 'Being involved 
in FoE, the group as a whole, is a fairly important part of my personality, my view 
of myself, my self-image', is how one member put it. For another, concerns about 
the way that FoE dealt with grass-roots priorities in Scotland gave him a role as a 
kind of internal gadfly. 'I think the effect that membership has had on me is to 
make me realise that it's not enough to be a member of FoE. People like me have 
got to act independently.' In fact he has decided that working through the Labour 
party to provide coherent policies based on widespread consultation. He is 
interested in the use of mechanisms such as citizens' juries as well as developing 
consensus by involving various interest groups. Another member pointed out 
that 'in any pressure group, a small number of people make a lot of noise and get 
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a lot of attention. If it happens to be the group that you're interested in that's very 
nice but generally speaking it's not a good concept.' 
Again, another member who also belongs to various health charities rejected the 
idea of consulting the members on what research to support. 
'I think it would be sort of impractical . you'd spend most of the money in the 
process probably. 1 think most of these chanties have a sort of committee whtch 
should be made up of people from all walks of life with SCtenasts as well to chart 
the way forward ' 
Sometimes, members move on to other organisations where their aims and 
objectives find a closer match. One member who has campaigned for FoE on 
traffic reduction was also a member of the Liberal Democrats. It was at a meeting 
for Liberal Democrat members in Glasgow that she came across the Women's 
Environmental Network. 'I find that my interest is generated by who 1 meet and 
the information they give me.' She liked the idea of the group because it 
combined her joint interest in women's issues and the environment. 
It is also a question of style. 
'At national level FoE is very concerned about ciuzen power', more so than rival 
organisattons such as Greenpeace. 1 thtnk in the long term they neglect ISSUes such 
as pubhc parttcipal10n and democracy, I think FoE is much stronger on that. 
There's a much better understandtng of issues of social eqUIty'. [FoE member] 
Another member is not so happy. 'FoE choose the campaigns that affect 
everybody, but they're not community-based. What we try to develop with this 
group is community based with other women's groups', said one person who also 
worked with the Women's Environmental Network. 
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Most FoE members are constantly reviewing the effectiveness of their group. If 
they ever concluded that they were not being effective that is more or less the 
only factor that would lead them to leave. That outcome however seems for most 
a remote possibility, even though the local group has only a small circle of active 
members and its fragmentary nature is a cause for concern. One member seemed 
quite close to focusing his efforts on the national rather the local group because 
of this. Another said 'my interest in staying in the group depends on how active 
they are in the group'. 
While the group only rarely offers opportunities for purely social gatherings, the 
members clearly derive much satisfaction from working with 'like-minded 
people.' They like to listen to each other and express their own views. They make 
new friends and enjoy the activities. 
'I do think It's important to be optimistic and have a bit of fun when you're 
campaigning Some of these green groups are illre orgarusations because they take It 
too senous\y, which IS wby 1 l1ke some of the anarchISt groups, because they are 
trying to have a b,t of fun'. [FoE member] 
Another member, thinking of doing a little less in future, said 'If I left altogether I 
would miss the people and the feeling I was contributing.' People outside the 
group respect her whole-hearted involvement, which includes organising 
recycling in the offices she works in, but think 'she's slightly mad'. 
like other members, however, she is uncomfortable about the current state of the 
local group. This gave a particular edge to members' ratings of factors that might 
be important in helping members of the group to bring about change. The need 
for a clear vision was offered by one member, while another said 'we're lacking 
enthusiasts to get things moving'. One member ranked power, time, confidence 
and organisation above knowledge, money and contacts; another ranked 
knowledge as just as important as power and confidence. 
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To bring about change in society is difficult to do alone. Other purposes, 
however, do not require group action. Amateur astronomers, for example, are not 
inherently clubbable: 'it is vel)' difficult to find two astronomers that are 
absolutely like-minded, they are vel)' individualistic people. I am too. They would 
tend to do their observations by themselves or at most in groups of two or three', 
said one. Why then are amateur astronomers inclined to join groups? The 
simplest reason stated was from the person who said that he 'moved back to 
Edinburgh and wanted to meet other people and see what activities were going 
on'. Mer he had joined he 
'discovered that its constitution IS very much to do with teachtng astronomy and 
gettiog other members of the pubhc ioterested - I was very much m favour of that 
He enjoys working with Itke-ffiUlded people - 'I thiok that's qUIte a big factor 
Even though people might be quite a drlferent character from you, ,f you've got the 
same passionate ioterest io the subject, then it does come together.' 
However, he wasn't vel)' happy with the society as he found it. 
'When I fin;t lomed and discovered that it seemed to me that the society was qUIte 
stodgy, it wasn't really doiog a great deal other than haviog the monthly lecture and 
that practical astronomy - there wasn't very much of it. And nobody seemed to 
know much about what anybody else was doiog. 
'I endeavoured to get iovolved m changtng that, partly through my own efforts and 
those of one or two others we started to try to get a dark skies' site for communal 
observiog Also just during the meetiogs when we could share what we were doiog 
and what we were observiog and share mterests. I tbmk it was a bit of a motivator 
io that sense to get people moviog. There was quite a lot of people dtdn't need 
much monvatUlg, somebody had to get the ball rolliog It's changed quite a b,t now. 
Now have a dark skies' site which m a very short penod of time we'll be up and 
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running with our own shed and shelter and power and so on, and we'll get a proper 
observing programme off the ground.' [Amateur astronomer] 
Sharing infonnation and involving new people seems to be a common theme. 
Another member said 'telling people about astronomy is the key'. For him, 
though, the society is a place where he can contribute through being part of the 
organising team and dealing with outside bodies. He is very concerned with the 
home of the society, the Calton Hill site, which is in the very centre of Edinburgh 
and an important part of the tourist trail and the city skyline. As such it is an 
obvious candidate for new projects, including ones that will add to the already 
intense burden of city lighting that already erodes the quality of observing from 
the site. One idea was for a Scottish dome: 
'the national monument was going to have something budt on to it, and at the east 
side where the pillars go, below the level of the plmth would be an enonnous glass 
buddmg with laser beams projected into the sky to simulate where the pillars would 
have been. Oddly enough, the artist's impression showed the laser beams stoppmg 
at the same height as the pillars, but I don't know If they'd worked out how to do 
that. Lookmg at the artISt's impression I think that we wouldn't notice that light 
would carry on up. As the city's tenants we couldn't turn round and say thIS IS a 
totally stupId idea We sort of s31d that apart from the lighting, and light pollution, 
we s31d we're concerned about the access, we're concerned about the use of the 
observatory We tried to be as dlplomanc as possible. Fortunately other people 
weren't and the project was dropped. I think it was Edmburgh's attempt to get a lot 
of millennium money, and it was an architect's attempt to come up with an idea as 
useful as the dome. 
'But what's happened as a result of that is that the CIty has s31d that, alright, we blew 
that one but we do know that work needs to be done. The paths need renovation, 
we need to do restoration in certain places, we've got to work out planting, the flow 
of people, traffic, because if you go up there m midsummer sometimes you've got 
eight coaches in a traffic jam. The observatory IS suffering from dry rot in the 
Playfair building And the Clty has set up a workmg group of interest groups such as 
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Astronomical Society, HlStoric Scodand, Cockbum Association, ScotttSh NatIOnal 
Heritage, residents groups to discuss how thiogs should move ahead. So far we've 
got a grant of £33k matched WIth £llk of thelt own for conservation planning, to 
be funded by Lottery Heritage Funding Report next week. I've been representing 
the society on that' 
This person enjoys being involved and exercising his skills in keeping things 
going and improving facilities to support the objectives of the society. He also 
serves on the committee of several other groups. 
'Somebody pointed out they thought I was a control freak. I don't go in for 
watching telly, so what do I do in the evenings? l!Jke the vanety. I find It 
interesting going to meetmgs when I don't know what the subject's going to be 
about, I don't know If I'm going to find the subject 111teresting, a blt!Jke leaving 
Radto 4 on in the background I see it as a way of getting a variety of different 
stimulanons WIthOut SItt111g Just watclung the telly. My bIggest problem WIth the 
television was not that I fiuIed to use it but that I failed to use the "off switch" 
when there wasn't anything worth watching. I hke go111g to lectures, when I was a 
cluId I learnt to SIt and Itsten to a lecture. A good lecturer is worth sitt111g and 
IlSten111g to, even if there's bits you don't know a great deal ahout, even If you're not 
folloW111g, I thmk It'S worth d0111g One of the reasons we're not getting so many 
cluIdren turning up to thiogs now, they're not leammg that skill. 
One member wanted to develop the 'outreach' work of the society even further. 
She joined almost by accident and attended GCSE astronomy classes run by the 
society, getting a starred A. 'The satisfaction of knowing that I'm not too stupid to 
pick up the basics of astronomy has just given me such a kick. I would like in 
turn to pass that on to other people, especially young people.' She would like to 
set up new classes for the Junior Astronomy Club. Meanwhile, she has had a lot 
of encouragement and practical help from experienced observers 'actually taking 
you out and showing you how to observe and how to make sense of your 
observations'. 
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One of the scientist members was also dissatisfied with the lack of training and 
observing, though he enjoyed the talks 'that they are given at their meetings by 
visiting astronomers from all over the world ... giving me an opportunity to hear 
what is going on elsewhere in the world'. Before he retired he deliberately 
refrained from joining because he felt 'there is a danger that people who are 
professionally employed would tend to take over and dominate the society 
whereas it is designed for amateurs.' 
The other scientist joined because he was asked to be honorary president, and 'as 
such I was very pleased to accept that. I am very keen on encouraging such 
societies and it's quite fun to be involved with them sometimes ... Now I think that 
that relationship of being honorary president is really it'. 
'As a youngster I certainly was a member of an amateur astronomical society and it 
was very lffiportant I think for both intellectual and social development as a 
teenager up till about 16 or 17. Once I became a professional I wasn't really 
interested It's a diffurent subject Thts is true in general when companng 
professional SClentlSts WIth members of the public but I thmk amateur astronomical 
soclettes have a particularly unusual place In many ways they're more like bird 
watchers, very often highly skilled people. They will know the sky better than a 
professional astronomer does, know a WIde range of facts. Whereas a professional 
will know a narrow range of facts But of course they won't have the kind of 
physics trammg to do the work professionally, so I see it as a different category of 
life altogether'. 
'I have sometlffies considered collaboratmg WIth amateurs because one of the areas 
I'm mterested m is quasar Variability and it's JUSt posSIble, especially these days with 
good amateur telescopes and CCD cameras, to do work of that kind, but I've never 
done it That's something that IS done in America and Australia and is very valnable 
but it's really pretty half-baked in this country and has never amounted to much.' 
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8.6 SCIENCE EDUCATION 
When asked to say what the word science made them think of, mothers and 
intellectuals immediately related their experiences of science at school. Many 
failed to see the purpose of what they were supposed to be learning, often by rote 
and through practical work whose purpose they failed to grasp. For some, 
particularly women, this merely led to giving up the subjects as soon as possible. 
For others, the experience planted the seeds of negative connotations. One 
mother said science made her think of 'the science labs at school which 1 hated, 
because I didn't understand any of what I was doing. I don't think anyone 
explained to me what chemistry or physics were or what their practical uses were 
- 1 was lost from day one'. One of the science festival visitors was also put off 
science as a youngster - 'I wasn't terribly good or interested in it. It wasn't 
compulsory then and it is now'. 
Another intellectual once had negative feelings about science inspired by concern 
about its effects, such as nuclear weapons. Her biology teacher emphasised the 
harmful effects of radiation, which has resulted in a lifelong resistance to non-
essential X-rays. Since she has had the opportunity to talk to scientists about 
their work, she has arrived at a more positive view of science. 
A mother said that she formed the impression that if you studied science 'you 
went and worked in a laboratory with test tubes and things'. She quite liked 
studying science subjects, but the crunch point came for her when she couldn't 
face dissecting a rat. Her teacher said 'if you can't split the rat down the middle 
you shouldn't be doing this' i.e. studying science. She responded by announcing 
that she wouldn't be continuing with biology, which also, in her school, implied 
giving up the other sciences. 'Afterwards I began to think well maybe 1 should 
have done science.' 
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One FoE member, however, has never changed her views about animal welfare. 
'I've been an animal lover from childhood - the more you learn about the 
unnecessary experiments, scientific progress - I don't believe it. That's why I 
joined the anti-vivisectionists'. 
One of the intellectuals mentioned past and current responses to science 
together. 
'Science -what immediately comes to mind is test tubes and wlute coats, homble 
things like balances we had to use in the physics room, for measuring tiny things 
and it all seemed a waste of tune - in present day terms it's things like genetic 
engineeong, fnghtening thlllgs'. 
She had enjoyed chemistry more than physics. Thanks to clear examples of 
reactions - she mentioned stalactites and stalagmites as an example - she 
'remembered the formulae to this day'. Girls and boys were taught science 
separately, she remembers. 'Actually the one who taught the girls fancied girls - I 
think that's why he did it.' 
Three of the intellectuals directly criticised the quality of the teaching of science 
subjects. Their science teachers simply failed to inspire them. 'Our science 
teachers at the secondary school were good, decent, worthy, unimaginative 
people who lacked that crucial ability to enthuse youngsters about their subject.' 
Another said that 
'I was able to recognise how abysmally they were taught My bIology teacher only 
read out notes, which we copied down, and I was given C- for bad writing - no 
discussion, nothing. Same with chet11lStry, same WIth physics There was no 
questioning, no idea that there were competing theories or unanswerable questions, 
never an explanation wluch the teacher made come to life fur me.' 
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One of the astronomers talked about her education in the late sixties and early 
seventies. 
'Girls were generally shunted into things hke typing, domestic science. If you did 
science at all it was b.ology that you tended to be put whereas the boys were 
encouraged much more to do phys.cs and chemIStry I dtdn't feel I would be 
capable of doing a "boys'" subject hke chemistry or phys.cs ' 
Of all the sciences, biology was usually, though not always, the one described as 
least intractable, mainly because it was easier to see its practical applications. 
Earth sciences were also mentioned. 
Impressions of current approaches to science teaching - for example those 
experienced by people's children were generally favourable, though one of the 
." science festival interviewees thought there should be more hands-on work in 
schools, like at the festival. 'The initial "I can do this, Mum or Dad" will get them 
going much more than "we had to learn all this". But science is fun, basically, 
initially, and after fun it's curiosity, you've got to find curiosity.'Discussion with 
the mothers about children's career choice revealed aptitude rather than 
inclination as a decisive factor in teachers' minds when advising on choice of 
subjects at school. Chemistry is now regarded as the most important subject to 
take, particularly if only one science subject is to be taken. (Nowadays, 
schoolchildren in Scotland usually take at least one science subject at least up till 
Standard grade (equivalent of GCSE)). One of the science festival interviewees 
sees his children learning a lot from it, now it is compulsory. 
Though parents were keen that their children should feel positively about 
sciences, no one expressed any particular desire for their own children to become 
scientists. The male amateur astronomers were generally positive about their 
experiences with science at school- most had science A-levels and had studied 
science at university. 'I loved science at school, I was always very interested, 
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mainly because my father was an engineer,' said one. One was so totally obsessed 
with the subject that everything he did at school had to be related to astronomy. 
He did well at school, but his undergraduate studies in the subject foundered due 
to weakness in maths. 
Another acknowledged that astronomy, which had been his main interest since 
he was 12, didn't really form part of the curriculum at all. 'The nearest you got 
was physics with a bit of gravity and accelerations and that sort of thing, none of 
the observational work I was interested in.' But he did well at the 'hard' sciences: 
'like many men I was more interested in objects than living people'. He went 
straight from A-levels into astronomical work. Others had successfully completed 
degrees in astrophysics, but taken up careers in computing, continuing their 
interest at amateur level. Most astronomers, including the professionals, had 
been members of junior astronomical societies, which had fostered and 
developed their interest and developed social as well as practical skills and 
theoretical knowledge. 
8.7 SCIENTIFIC ACTIVITIES 
Almost all the science festival interviewees had come to the festival to do, or for 
their children to do, hands-on activities. This wasn't surprising as they were 
selected from among visitors to one of the centres of hands-on activities. About 
half were keen to develop their scientific knowledge, with the number also 
planning to attend lectures just a little lower. Slightly fewer enjoyed such events 
with friends, but very few went to meet new people. 
The mothers were not interested in going to lectures, though some took their 
children to places where hands-on activities were on offer. They were likely to 
share such outings with friends. 
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Scientific activities 
Questionnaire group 
• l..ecb.I'es E.:] HancIs-cn ~ Fnerds 
UIIJ SCI knoN ~ Meetpqle mu Helpchlct_ 
Note: Only mothers and intellectuals were asked if they helped their children. Those groups were 
not asked if they had come for lectures, but if they mentioned in the discussion they went to 
lectures, this was noted. 
Mostly, the mothers welcomed new experiences for their children that involved 
something they could do with their hands or well-presented aspects of 
technology or the living world. Sometimes these could be provided at home 
through toys such as Konex, which offers a hydraulically powered forklift truck. 
One mother wondered how much the children would take in. 'Do they learn? We 
see the science behind it but they don't'. Another had trouble generating and 
maintaining interest: after a number of such activities the novelty wore off, 
especially when they encountered practical demonstrations they had already 
come across - there was a feeling of 'been there done that'. Awkward physical 
surroundings and the need to queue also put the children off. Intellectuals 
expressed some interest in attending lectures, and were quite keen to develop 
their scientific knowledge. With their children older, they were more willing to 
contemplate joining a course - botanical photography, the workings of the 
heavens and the effects of drugs were topics mentioned. 
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The mothers and intellectuals were not keen to invest a lot of their time in 
science activities. For the mothers particularly, activities outside the home had 
either to involve the children - and all had been to centres involving science of 
one sort or another - or to take place while the children were at school. 
Possibilities mentioned include a 'women's circle' and daytime classes in schools 
or libraries for adults, perhaps during school holidays. Neither group showed 
much enthusiasm for a project requiring some time commitment - such as 
monitoring ladybirds. One mother said she might 'get involved in a project that 
actually helps - it's good that it makes you feel involved'. She was also keen on 
beer-mats with science messages. 
Activities connected with science were a central focus for the amateur 
astronomers. They did not claim to be doing 'science' in the same way as 
professionals. However, this did not stop them being proactive in looking for and 
sharing opportunities to observe new and existing phenomena, and to report to 
the group, informally and sometimes taking the floor, and sometimes to publish 
their observations and photographs in appropriate publications. Beyond this 
they made and took advantage of opportunities to keep up with what 
professionals were doing, for examples through the monthly talks and visits. 
They sometimes gathered their personal researches, involving reading and other 
contacts as well as their own observations, into talks to be given to the group. For 
instance, two of the people interviewed had prepared talks, one on the history of 
the observatories at Calton Hill and the other on black holes. There is no formal 
observing programme in the group at the moment, but there are informal 
contacts and collaborations. 
s.s ACTIVISM 
What do people do in their lives that relates to and in some way springs from, 
their science-related interests? This depends crucially on what is meant by 
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science-related. I have deliberately refrained from defining this in a way that will 
force me to lose sight of the 'normal' things people do in their lives. So I looked at 
three broad types of 'non-professional' activity that people engage in because of 
things they know, or in order to find out things they don't. 
S.S.I Behaviours 
First, what chemicals, machines or processes do people choose to make use of? 
Of the selection chosen, three figured in the lives of almost all of them, and in all 
groups vety similarly, the car, recycling, and computers. Next came roof 
insulation, vitamins and bicycles. While all groups were equally likely to use roof 
insulation, the intellectuals were less likely to use vitamins or bicycles. There 
were fewer users of microscopes - no mothers or intellectuals, and telescopes -
no intellectuals. Only one mother used a water filter. None of the group collected 
solar energy. 
Behaviours (1) 
Questionnaire group 
Intellectuals 
• WalBfilllll' D MIcroscq:e ~ Ro::Ilr5 
!llIII Sdar fi:I Vitamin 
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Women's behaviour as main purchasers and main users of transport give them a 
special role in this according to some, and this is one of the areas in which the 
Women's Environmental Network is seeking to bring about change. 'FoE choose 
the campaigns that affect everybody, but they're not community-based. What we 
So .... 
Behaviours (2) 
Questionnaire group 
/ntellectLBs 
• R_~ Cl eom_ ~ TO""""", 
[llIl 8tcycIe CD c. 
QuesbonrBlregroop 
try to develop with this group is community based with other women's groups'. 
8.8.2 Voluntary actlvities 
Secondly I looked at 'voluntruy activities': the kind of things people do to 
promote causes or organisations that, one way or another, they have come to 
believe in and commit to. Quite a lot of them gave money to charities that carried 
out research: all the mothers did this. Teaching was more popillar among the 
intellectuals than the other groups, being done by half of the questionnaire group 
as a whole. The same applied to giving talks, which was rather less popillar 
overall. None of the mothers undertook research or compiled information, 
though in the group as a whole this came only slightly behind. Again, none of the 
mothers lobbied MPs, though one did take part in campaigns. Only one science 
festival interviewee acted as a scientific or technical consilltant. 
Among other things, the job of a campaigning group is to spread knowledge 
around in such a way as to influence behaviour. Thus FoE activists proselytise 
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through voluntary activities in order to alter the behaviours of others. The 
astronomers also have it as a prime objective to get 'the public to know more 
about astronomy', as one of them put it. They like it when people show interest in 
the subject and in observing. However, in the main, they are not trying to 
influence people's everyday behaviour. They do engage in campaigns when their 
activities are threatened - for example by the difficulties in observing caused by 
artificial light. To effect change here they liase regularly with the city authorities, 
systematically examining planning applications and lodging objections when 
appropriate. To keep the members informed they invited the city lighting 
engineer to give a talk about future plans, but they have not attempted to recruit 
public support. However their dealings with the city and other bodies spread 
knowledge about their activities and its links with local history and culture. 
Voluntary activities 
Questionnaire groups 
• Talks [3 Teach ~ Campagn 
IIIID Ch".,ty Ii:I R......., II1II '-MPs 
Both groups are in the business of attracting the attention of various audiences 
and presenting a certain range of facts that alert the listeners to a general 
philosophy. For FoE, sustainable development is a convenient catch phrase. 
Beyond this there are specific issues where detailed changes are indicated. By 
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and large members do not collect infonnation of such issues for themselves. 
Rather, they draw on the central resources of their organisation for such 
infonnation in this area. Thus for them, the main job is not to generate new 
knowledge in the sense that scientific researchers do. Rather it is 'to reach the 
parts other infonners can't reach' in the sense of establishing and reinforcing the 
link between available knowledge and personal and collective action. To do this 
FoE activists give talks in schools, compile local infonnation to assist people 
recycle, produce displays and stalls for public events, and stage 'stunts' such as a 
race between different forms of transport on a single route. They would obviously 
like to see people change their behaviours so that they become as active and 
thorough as themselves about such activities as recycling. However, their style is 
laid back and low key. 
The amateur astronomers also try to encourage interest in their subject. Their 
meetings are open to all, and the members of the public who often just 'turn up' 
to the observatories are welcomed and helped. The astronomers will respond to 
queries, though they don't offer it as a service. 'Quite often people don't bother 
the professional astronomers but get on to us. I think it's because they get on to 
us in the evenings and the professional astronomers have mostly gone home'. 
Some members would like to revive other 'proselytising' activities such as 
evening classes and introduce group observing. These activities complement 
similar facilities offered by the professionals based at the Royal Observatory 
Edinburgh. The ROE runs a visitor centre, open daily, that school parties and 
members of the public can visit. It offers an infonnation service; public talks, 
evening classes and observing evenings are held there. 
FoE activists go further to change policy. They write letters to MPs and other 
influential locals in order to bring about change within public bodies - such as 
encouraging employees to cycle to work - or use public transport, and in the 
support and encouragement they offer to the public in being environmentally 
friendly. Backing up this consciousness-raising role is the constant battle to keep 
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up to date with what is going on. In the past, the local group has organised series 
of talks for members by experts including academics. However, there are now 
quite a few organisations in Edinburgh that do this with more back-up. So it is 
perhaps out of a sense of reducing waste as well as expediency that one member 
makes it her business to announce such meetings in a regular newsletter. She 
herself attends many of the meetings and reports information of interest to 
members in subsequent editions. 
In this way the group meets its own needs and pursues its own objectives in a 
civilised, rational and law-abiding manner. It is not afraid to launch fact-based 
attacks on local and national policies, but it also sets a 'good example', stirs 
consciences, which in many parts of Edinburgh society are already quite 
receptive thanks to messages from other sources ranging from political to 
educational. It earns communal respect and brings about modest, gradual 
change. The usual political dichotomy between collective and individual action 
mentioned by one of the members seems to have thus been resolved. The 
astronomers, meanwhile, use their meetings to keep themselves up to date with 
various aspects of their subject. They also have a small library complete with 
series of magazines aimed at amateurs: 'professional level publications are 
beyond the level of the members ... we don't do things like journal trawls'. 
Relevant meetings of other organisations are also announced. 
8.8.3 Active pursuit of information 
There are times when people actively seek information. The purpose of this study 
was to explore information seeking as an aspect of activism as well as in its more 
conventional contexts of media use and level of knowledge. We have seen above 
how campaigners assemble information to use as the basis of their campaigns, or 
draw on such work done by other like-minded people. Establishing a clear factual 
basis for action is not always easy. One scientist member of FoE described, for 
example, how he gathered information about an immediate local issue, waste 
incineration. 
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"The infoffilation I obtained was partly from the scienttfic hterature In temlS of 
what we learnt, one of the important questions here, as Ul many of these campaigns, 
15 the degree of uncertaUlty in the scienttfic data. The relevant model Ul risk 
assessment in exposure to dioxms 15 a no-threshold model so it doesn't matter how 
good your safeguards are - if you are prodUCUlg dtoxins then you are putting people 
at risk. .. VlrtUally any incinerator that takes chlormated materials will produce 
dtoxins so .c the model is correct then incineration is a bad idea But there 15 
consIderable uncertaUlty .c the model 15 correct, though nobody's managed to 
dtsprove It. That could be because of the inherent flaws of using animal models at 
extremely low concentrations and small sample SIZes.' 
'One of the things that came to me from that is that often the sCIence can't answer 
these questions for us. We need a wider policy perspeCtIve. The infoffilatlon didn't 
satISfy my needs, because I was looking for clear answers to the questions hke what 
are the hkely impacts of incmeratlOn. But the answers you get to that question 
depend very mum on where you get the Ulfoffilatlon from, whim parts of the 
sClenttfic infoffilation you want to emphasise' 
Another FoE member consulted the most senior FoE scientist in Scotland about 
his concern that his granddaughter might be at risk from leukaemia due to a 
huge electricity pylon 50 yards from her nursery. 'Dr Dixon copied a paper to me 
which expounded a theory on radon particles being attracted in heavy 
concentrations by the electromagnetic field.' Asked if the information he got 
satisfied his needs, he said 'no, because it was unproven'. In the event he decided 
not to say anything - as it happens she was coming to the age when she was 
leaving the nursery anyway. Another FoE member described how she had joined 
the British Union of Anti-Vivisectionists to find out more about animal 
experimentation, a subject that as an animal lover she was horrified by. 
One FoE member said she didn't know how to get hold of the scientific 
information she required if she needed it. The amateur astronomers, however, 
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seem to be confident about getting hold of scientific information if they need it. 
Fellow members and also professionals are a prime source. Magazines, books and 
the Internet are also used. Some attend meetings and conferences, sometimes 
alongside professionals. Some of them - not only professionals - have to deal 
with scientific information in other contexts. For instance, one was once a nurse 
and got information about conditions that brought people to the intensive care 
unit where she worked from books and colleagues. Another, once a professional 
diver, followed up information he was alerted to by a Horizon programme on 
adverse physiological effects due to breathing gas under pressure. He attempted, 
unsuccessfully, to get the information issued to professional divers such as 
himself. 
Questions about science also arise naturally in everyday life. The intellectuals and 
to a lesser extent the mothers seemed quite skilful in finding people who could 
answer questions they had, though they tended not to think of research scientists 
as potential sources. They used heIplines on particular problems. One intellectual 
found an insect in her house she could not identify and sent it to Rentokil. She 
was also the one who 'researched' carbon monoxide poisoning because she was 
using that method to kill someone off in a novel she was writing. People also 
looked out for information on food packets, trawled the Internet, and quizzed 
colleagues and acquaintances. 
Among FoE members presented with various ways of getting information, 
libraries and databases were the most popular. People already familiar with 
scientists also ranked them highly, though others seemed reluctant to consult 
them directly. After that came meetings and workshops, though one person 
preferred courses. Another said 'You'd have to be extremely motivated to commit 
to a whole course and science shops sound interesting but I have no direct 
experience of those'. 
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Children often came up with questions, which they put to their parents. One 
mother had no trouble answering these. Sometimes she goes and looks things up. 
She has not encountered any major problems. 
'We have a computer but I find myself saymg look in a book fitst or as we1J They 
have to leant to look through, rather than JUSt take It away to their computer, like 
looking up things In a dIctionary. They don't talk to each other, very focused, not 
detailed enough when they get older' 
Another mother wasn't so confident about dealing with 'scientific mysteries I 
knew 1 wouldn't find in ordinary books'. Her strategy was to write things down so 
the questions could be asked of specialist teachers in secondary school. An 
example: why birds on power lines don't get electrocuted. Another mother dealt 
with this on the spot. One mother mentioned that her 17 and 14-year olds weren't 
remotely interested, but the lO-year-old was interested in space and planets, 
another mother joked 'not spoiled by exams and tests yet!' 
The intellectuals came up with other imperatives to learn. The whole process of 
being pregnant drew one to seek relevant information about the life cycle. But 
she quickly added 'I think I'm now at the stage where I don't want to know about 
my life cycle'. Another intellectual took pleasure in sharing information she 
gained from media, friends, etc. She is conscious that 'as a family we tend to be 
on the outside with science, and that's an imbalance .. .! tIy to redress the balance 
by a genuine excitement'. 
8.9 MEDIA USE AND ITS ROLE IN ACTIVISM 
VIrtually everyone used the media as a source of information about new 
developments in science. Organisations - whether employers or those joined 
voluntarily - were the next most mentioned source, being cited by about half the 
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group, though none of the intellectuals. Academic literature was equally popu1ar 
with the interview group. The mothers and intellectuals were not given this 
option, it being assumed that this wou1d be out of their range of access and 
comprehension. Just fewer than half the science festival visitors learnt from 
scientists. One of the intellectuals, who was in the habit of meeting scientists 
socially, regarded them as a source of news. The same number used the Internet 
as a source - this time one mother and one intellectual were among them. 
Bottom of the list came teachers. One of the mothers, but none of the intellectuals 
mentioned them. 
... 
"'" 
"' 
Sources of news 
Quesfionnalre group 
Intenectual 
III Media C] Internet ~ Acad frt 
[IIl Teachers 0 Saenbsts EEEI Organisations 
Ouesbonnalre 
When it came to sources of detailed information, levels of popu1arity of types of 
source were broadly similar. The interview group used the media a little less for 
this, though. Patterns for organisations, academic literature and the Internet 
were the same. Scientists were mentioned slightly less, but all the mothers and 
more of the science festival visitors mentioned teachers. 
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Sources of detailed infonnation 
Quesbonnai re group 
• Media2 0 Internet2 ~ Acad. tlt2 
m::m Teachers 2 Cl Saertlsts 2 mE Organsabons 2 
, Reading was by far the most popular way to learn about science, used by virtually 
the whole group including all the mothers and intellectuals. Electronic media 
were the next most popular way, with all the mothers and all but on~ of the 
intellectuals using them. Half the questionnaire group went to talks, though only 
one of the mothers did this. Working with teachers at school, college or 
university came next, though only one mother and one intellectual learned this 
way. Very nearly as many made the effort to find someone to answer their 
questions. Two of the mothers and one intellectual did this. Doing practi~al work 
and workshops and discussions were the least used methods for learning about 
science. One of the mothers but none of the intellectuals learned through doing 
practical work. One mother and one intellectual learned from workshops and 
discussions. 
Among those who learnt by reading, books, papers and magazines were almost 
equally popular. Within this, mothers favoured books and magazines while 
intellectuals tended to cite papers. OveralllV was the most popular electronic 
source, with radio next, used by half the group, and the Internet trailing. All the 
mothers learned from lV and all but one from the radio. Internet use, while least 
popular of the three overall, was mentioned by only one of the mothers and one 
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of the intellectuals. Being alerted to problems such as sex changes in fish by 'IV 
documentaries caused concerns, and so did the failure to follow-up on stories. 
'You see these wonderful programmes which are so engrossing and then you 
wonder what's happened and you never hear about them again. I would like 
sequels to these things, I would like to be kept informed,' said one intellectual. 
Learning methods 
Questionnaire group 
Intellectuals 
• Gotaks D PI"acaI ~ Waksh:lps 
UIIll AmNfMf!II f:3 Reatlng mu Bectroric 
Questlonnarre group 
It is relatively easy to document the range of sources used by individuals as 
sources of information about science. However, it is quite a complex task to see 
whether or how these interact in such a way as to determine what people feel 
deeply enough about to take as a basis for action in their lives. Such actions could 
range from study and career choices to adoption of environmentally friendly 
behaviours, taking up a practical hobby or becoming an inventor. In this study, 
the choice to be an active campaigner for FoE stands in as the life choice whose 
roots and development are studied. 
In general, environmental activists said that world events, transmitted via 
teachers, family, friends, or the media, did trigger decisions to invest time and 
- resources in bringing about change. Why some people respond like this and 
others do not is a more difficult question to answer. Discussions suggested that 
underlying notions of responsibility, sensitivity, empathy, the need to make a 
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positive contribution, the confidence in being able to make a difference, all play a 
part in turning concern into activist response. One member said 'I began to 
realise we had serious problems'. He first learned about them in the media 
(newspapers and TV). 'I wanted to find out more. 1 was aware that FoE was 
involved.' Another said 'something was happening at the time so 1 joined Friends 
of the Earth England and 1 learned about them through that'. 
A third member became a member of FoE and various medical charities because 
of what the organisation was doing in grass roots terms. She did not see 
information as central, indeed too much could be a burden. She thought that you 
really need to know that the person has a problem and that they need to be 
helped. She welcomed a general idea about how they are going to go about it, 
what their funding is and what they are doing with their money and how much 
they are spending on research. 'If you want more information on research you 
can get it by writing a note to them. 1 don't think people should get that 
, information if they don't want it otherwise you get bogged down in it.' 
Similarly, a fourth member thinks he was drawn to FoE as a response to his 
interest in both left wing politics and natural history. The media helped him to 
find out about ideas that related to his own particular perspective such as 
sustainable development. This concept 'first came to prominence for most people 
about the time of Rio, and that was true for myself as well', through the 
environmental press, FoE publications, the Ecologist and Resurgence. 
[Resurgence presents itself as 'an international forum for ecological and spiritual 
thinking' with close connections with the alternative and third world issues 
explored at Schumacher College in Devon.] 'New Scientist, 1 guess is the most 
frequent, though it doesn't go into any depth.' 
The first FoE member quoted continues to use the media as a source of 
information. He finds that these sources 'score quite well' on accuracy in detail, 
including scientific points, lack of bias and avoiding sensationalism. The second 
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member quoted likewise continues to use TV, radio and newspapers. She also 
finds specialist periodicals such as Resurgence useful. She is more conscious of 
bias - 'there's always a slant in the television. They overplay their hands 
sometimes ... Everyone is coming at it from their own points of view, 1 don't think 
anyone is unbiased ... 1 find it quite difficult to know if it's scientifically correct'. 
Another FoE member was more forthright referring to 'some of the nonsense I've 
seen on the telIy'. The series Against Nature, was what she was talking about. 
'They were saying that environmentalists were against people m the Thin! World, 
encouraging them not to reproduce. The very next day on one of the chat shows it 
was all about fertility treatments. So it's OK.c you've got money to have seven 
babtes at a time, but in Afnca it would be a dISaster. What the bottom hne is, if 
you've got money you can dowbat you want .... I know tt's wrong-you shouldn't 
have one standard for one just because of money.' 
However, all three trusted TV in general terms, though for like-mindedness and 
information in detail they look to publications from their own groups. 'I think 
FoE do try to check things before publication', one said. 
The amateur astronomers used a wide variety of mass media to obtain 
information about science, but also had access to it through specialised sources, 
personal contacts and practical work. 
S.IO DISCOMFITURES 
The material presented so far in this chapter has dealt with answers to questions 
that confined themselves to seeking the views and experiences of the respondents 
in dealing with science. Implicit in the discussion has been the idea that they are 
outsiders to science, and that very little they do has any impact on what goes on 
within science. In this sense, the approach has to some extent allowed itself to fall 
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into the velY trap that has been criticised above (p124), namely, positivism, the 
belief that 'the methods and procedures of the natural sciences are appropriate to 
the social sciences' (BlJ'ffian, 1988, p14). Nevertheless, much interesting 
information has been brought forward, some of it, particularly the material on 
science education and science in the media, subversive of the status quo, just as 
happened with some of the survey work (p128). 
In setting out the views of our respondents as if their views were exhibits in a 
museum for us to manipulate at will, we have also distanced them from an 
evaluative approach to the subject they were asked to address, namely science 
itself. The underlying flavour of the discussions with respondents was not to 
address directly the nature and values of science. No-one made any attempt to 
blame or criticise science or scientists, and no suggestions of this nature were 
made by the moderator. As the comments show, the discussions reflected a fairly 
'positive view of science as a worthwhile, acceptable and beneficial part of our 
culture (see also discussion below, p340). Against that background, they have 
been allowed to relate and to some extent comment on the mostly attenuated 
experience of it that society has offered them. 
So far, we have held back from documenting critical responses to science itself. 
Some of these did come up from time to time in the interviews and the answers to 
particular questions in the questionnaire. In the following sections the work is 
completed by reporting those responses. An interesting picture builds up of the 
respondents' evaluative judgements about science, and about the way they deal 
with it in their lives as individuals and citizens. The questions offered them an 
(albeit hypothetical) empowerment to effect change in the procedures and 
culture of science itself. The results show that they would velY much like to use 
such powers if they could, and would, for the most part, welcome more 
opportunities to exercise such influence. 
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Dealing with issues of judgement and affect, as these particular questions and 
answers do, is a strong step towards breaking out of the positivist mould, which 
draws 'a sharp distinction between scientific issues and statements on one hand 
and nOlTIlative ones on the other' (Bryman, 1988, p15). While begging many 
questions - for example, how and on what basis people form such judgements, 
an area that was not explored in this study - it begins to open up a way of 
embarking on a dialogue about science with citizens. In this sense, an objective 
approach is tempered with reflexivity in a manner, one hopes, that the authors 
who advocate such an approach would welcome (p325). 
S.IO.I Changes to the local culture of governance and 
research 
Answers from the questionnaire fillers at the science festival indicated that 
change was needed in many of the areas discussed. Of the eight areas mentioned, 
people were most concerned to bring about change in the decisions governments 
take and the activities of organisations such as industrial companies. The next 
priority was to improve the amount of information available to the public. One 
science festival interviewee wanted to change 'the attitude that the professional 
knows best, or better and that therefore it is not necessary to explain, rationalise 
or even consult others'. Another said of biological and chemical industries that 
'I get a b,t annoyed sometimes when these companies don't give the general public 
enough credit for bemg able to handle the information and decide - gtven all the 
facts - fur themselves They almost try to spoon-feed you what they tlunk you 
should want to believe'. 
Working as a tour guide in a nuclear power station, she said that 
'as far as my work is concerned 1 feel that the company is qUIte up in all these 
things 1 have no problem with people who are against nuclear power because as 
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'. 
far as I am concerned they are almost a safeguard to ensure that we don't flout the 
rules because we know that they're JUSt waiting there to pick us off. 
Need for improvement 
DeciSions Reaklnd Res methods Adaq ldo 
o Netatall a ScmevNt • A let 
These questions were answered only by the people interviewed at the science festival. The 
questions covered the following topics: 
To what extent do you feel the need to bring about improvements ..• 
• in your level of knowledge and understanding 
• in the general pool of knowledge 
• in the way you and other people behave (in terms of maintaining health, conserving 
resources, safeguarding the environment) 
• in the decisions governments take 
• in the activities of organisations such as industrial companies 
• in the kind of research that is done (e.g. more health research, more basic science, less 
defence research) 
• in the way research is done (e.g. the use of animals, emphasis on research aimed at new 
drugs) 
• in the amount of information available to the public (e.g. about environmental and health 
problems)? 
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Another science festival visitor said 'I think there's a lot available. I do 
sympathis~ with the press because a lot of the arguments are very complex - they 
have to get them over fairly quickly'. 
Next most in need of improvement were the way 'you and other people behave 
(in terms of maintaining health, conserving resources and safeguarding the 
environment)' and the way research is done (e.g. the use of animals, emphasis on 
research aimed at new drugs. 
One science festival interviewee said that he 'doesn't know much about the way 
research is done'. For an FoE member, however, who is also an anti-
vivisectionist, being an animal lover was the original source of her activism, 
which has now spread across a wide range including politics and women's issues 
as well as the environment. 
'I Joined the anti-vtvisectionists, not just to try and stop it, but to infonn myself as 
well You're learning about experiments that you didn't even know existed, and the 
reasons beIund .t and the reasons why the anti-vtvisection are trymg to stop .t, and 
that also extends to wildlife, hab.tats, and how we as indiv.duals can change things 
on the wider scale That's my personal feeImgs as to how you treat, not just animals, 
but each other as well. It's quite homfic. It comes from the heart I think .. In the 
animal welfare groups that I'm in, they are all first and foremost animal lovers, and 
that's what prompted people to say, no, that's enough , 
Science festival visitors'levels of knowledge and understanding of the kind of 
research that was done were a little less problematic. One science festival visitor 
had been alerted to enviro~ental issues by 'what the children have done at 
school- 1 need to know a lot more about these. I would also like to be kept aware 
of money that's being spent on research. There have been all these scares 
recently, that makes you very aware ofit.' Another science festival visitor 
approved of defence research: 'you have still got to defend yourself, there could 
be terrible trouble with Russia'. Relatively lower priority was assigned to the need 
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to bring about improvements in the general pool of knowledge. One person noted 
schools and media as other areas where improvements were needed. 
To FoE members, knowledge, including scientific knowledge, is an important 
source of empowerment in bringing about change. It is useful in helping to make 
people listen, and in helping to engage in arguments with people in authority, as 
well as helping to suggest what should be done. One member ranked it as very 
important alongside money and organisation in bringing about change. 
Knowledge was also an important part of what needed to be changed, alongside 
attitudes, policies and regulation. He thought that 'governments should be 
making people aware of the causes and dangers of unsustainable lifestyles'. 
Another FoE member thought that 
'1be idea of sc.eoce is fiurly ceottal, because scieoce IS our mam. source of 
legitl111ation . People do listeo to saeotlSts . I think that sometimes scieoce tells us 
what to do and I think that knoWl1lg a bit of scieoce is very important wheo we are 
dlSCUSS111g the ISsues ' 
Science may point the way to possible solutions, but it won't tell us how to 
achieve results politically. 
'Up until now all the successful environmeotal organisations have used the media as 
thelt main source of leverage because that's what MPs respond to. Behind that 
there's beeo a lot of research going on, and a lot of attempts to influeoce what's 
researched and also the kmd of information that IS fed into the policy process 
We've beeo quite successful 111 that. I don't know If eovironmeotal orgarusanons 
have beeo very influential 111 education, though there's a lot of eoVltOnmeotal 
education going on.' 
This FoE member is 'involved in environmental politics because I think it is a 
politics which is addressing the most fundamental challenges. I don't think the 
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traditional political discourses have really caught up with the kind of challenges 
we're facing.' 
The astronomers expressed fewer concerns, and less intensely. However, they 
were all agreed that knowledge, both their own and the general pool, was a high 
priority for improvement. They generally agreed that scientific results could not 
in themselves resolve decisions about policy. However, they were all agreed that 
'non-scientists should be able to find out about the results of scientific research' 
and tended to support the view that 'individuals need some scientific knowledge 
in order to participate in the democratic process'. Their views about other sorts of 
improvements were mixed. One admitted that 'I don't know enough about the 
research that is done to feel I can sensibly influence .. .'. He also added in that he 
would like to bring about changes in 'understanding the development and limits 
of science'. 
S.10.2 Shortcomings in the information culture 
Information they wanted about science and technology was out of reach for over 
half the questionnaire fillers. All the intellectuals but only one of the mothers had 
a problem. One of the science festival visitors, who works with scientists and is 
married to one, had no problem, though she sometimes finds things hard to 
understand. An FoE member also experienced lack of information:1 think there's 
a little bit of secrecy, particularly in industry'. But she saw failure to gather 
information together as a bigger problem. Another FoE member agreed that a lot 
we should know is kept secret. Another FoE member said that non-scientists 
should be able to find out about the results of scientific research. One FoE 
member said she did not know how to get hold of the scientific information she 
required if she needed it. 
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The most common particular problem cited was that industry was unwilling to 
release the information. One did have problems in her particular area of interest, 
food science. 'People only give you the information they want to give you, not the 
information that you want.' Another interview referring to industry, said 'It 
doesn't pay them to release information - information costs them money. If they 
have a new product or process they're not going to talk about it, they're going to 
keep it until it's all patented.' One mother said 'there must be always an element 
of secrecy about nuclear power stations, by necessity, they wouldn't want details 
to fall into the wrong hands'. 
Problems obtaining information 
Questionnaire group 
!nIBIlectuals 
.,_ Du""""," ~Iodstry ... 
UIlD GoJtno m Toohlr"d Wllackdbme 
QuasbcnnaJre IJ'OI4) 
Lack of time was the next most mentioned problem, though it did not trouble the 
mothers and only one of the intellectuals mentioned it. Next came areas where 
scientists don't know the answer or the information is too hard to understand. 
'Scientists don't know the answer - yes that's true, that's why they're scientists,' 
said one science festival visitor. Another science festival visitor thinks 'it's a 
matter of making best use of all the facts'. Two FoE members also mentioned this 
as a limiting factor on what they could know. Another said that 'I've never 
understood how nuclear power works. That's probably why I'm frightened of it.' 
A smaller number found the information too hard to understand - this problem 
was spread equally among all the groups. The same number thought that the 
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national or local government was withholding the information they wanted. One 
FoE member commented 'if you do get in the know, it's amazing what comes out'. 
One mother suspected the government would still be sweeping information about 
BSE 'under the carpet' if the media hadn't broUght it to the fore.' 'It makes you 
wonder what else is going on' commented another. 
Access to facilities or people was mentioned by a few. One science festival visitor 
said 'there is a lack offacilities in a semi-rural area'. Another had a problem with 
lack of access to scientists, both personally and in the media. 'It tends to be 
politicians, people from the arts, etc. They are the 'talking heads'.' 
All the astronomers felt they could get hold of the scientific information they 
needed, though some agreed that there was information being withheld. One said 
of industIy and government -'they're the two biggest problems, perhaps I've just 
learned not to ask the questions that I know I can't get answered'. One, however, 
thought that even if she got hold of information she would not be able to do 
anything about it. 
8.10.3 Global concerns 
FoE members and the focus groups were asked about their concerns about the 
world in an open-ended way. FoE members tended to mention problems with the 
environment. For example, one said that 'economic growth is likely to create an 
environment that is unsustainable.' However, political threats, the widening gaps 
between the 'haves' and the 'have-nots' and family breakdown and social 
exclusion figured just as strongly in their thinking. Some of these were seen to be 
related to distorted values such as short-term profit making and manipulation of 
labour. 'I'm concerned that we have to invent pointless jobs that are bad for the 
environment, 1V advertisements and so on', said one FoE member. This is no 
way to go about creating employment, it's distorting people's values'. Likewise, 
I'm concerned that as we increase production in the Far East we are actually 
causing far more social distress. Africa has got a chance to show what can be 
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done in sensible resource use. Academics aren't looking at that at the moment.' 
In terms of physical dangers he was just as concerned about threats to animals as 
humans - car accidents, car emissions, etc. He was not concerned about resource 
threats. 
Another FoE member said 'I don't think it's a good idea to say we must never 
change the environment: He was prepared to accept that 'habitats and species 
will diminish eventually disappear'. He was more concerned about the social 
effects of changes such as the destruction of the rainforest. 
'Some of them may benefit econonucalIy but a way ofhfe in which they are 
probably more content and happy than many people hving m civilised w:ban 
sttuations may disappear. I thmk We means more to them than it means to us with 
our possessions and social status ' 
Concerns of the mothers included starvation, wars, overpopulation, and ecology, 
including pollution leading to shortages of food and water. The intellectuals were 
also concerned about hunger and illness especially in developing countries. The 
environment was also a source of concern. 'What worries me most is the 
spoliation of our planet and the rapid using up of finite resources. 1 wonder if we 
will indeed be able to pass on a viable planet if not to our children, then to our 
grandchildren.' Politics tends to subvert actions science points the way towards. 
One FoE member's concerns included uneven distribution of resources. 
'I unders tand the requirements of economic controls, both for individual projects 
and for the general economy. I feel that we have to accept that with people's current 
attttudes and values, that kmd of control is necessary. But I have an opmion, 
unsupported by evidence, that it's more a question of sharing resources, there are 
plenty of resources avatlable but they're not evenly distributed.' 
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"Ibat's a problem of human nature. Too many of the world's popuial1on have not 
suffietent concern for whether other people are sufficiendy provided for. We want 
to have wealth for ourselves, It's part of our culture now that you can amass riches 
and possessions and all the rest of it There are many more multimillionaires than 
there are Mother Theresa' s.' 
One of the amateur astronomers said: 
'I actually dunk the biggest threats are ID what you've got there as pohtical. 
Everything else collapses along with it But I dunk there are problems such as 
pollul1on that are slgolficant I dunk there are a lot of problems in the world and I 
don't think you can categorise them. If! was liVing in Bosnia I might have a 
different list from If I was hving in Sellafield. I'm one of the lucky ones at the 
moment, I don't know how long that will last ' 
Another FoE member was looking forward to changes in the way that democracy 
would function, including the use of new mechanisms such as citizens' juries and 
the use of new technology such as booths in the high street for putting down 
questions and expressing opinions. This is education in democracy, this is what 1 
want the new parliament to be doing ... what more can 1 say?' 
S.ll CITIZENSHIP AND DEMOCRATIC PARTICIPATION 
About two-thirds of the questionnaire group were in favour of the ordinary 
citizen playing a part in deciding how much should be spent on science, deciding 
priorities for research, and in drafting legislation. The last of these received a 
little more support than the others. One science festival visitor said that the she 
didn't think she should be involved with the first two. 'It's too hard for someone 
like me - that's not true, it's laziness'. But another science festival visitor saw it 
the other way around. 'I think ordinary citizens should be involved in all 
decisions, but drafting legislation, no that's a specialised job: Two of the mothers 
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and two of the intellectuals favoured citizens being asked how much to spend. 
One mother and three intellectuals approved citizen involvement. 
Participation in decisions 
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Note: The question asked was 'Do you think the ordinary citizen should play a part 
• in deciding how much money should be spent on research 
• in deciding priorities for research 
• in drafting legislation on such topics as food safety, genetic engineering?' 
One science festival visitor commented: 
'if you have an infonned genellll populatton then obviously .t's publlc money and 
the genellll population should dec.de. But unfortunately the genellll population is 
not particularly well infonned, gets hobbyhotses, and the media can change 0pullon 
very quickly. So large amounts of money can be spent on thmgs that aren't 
particularly important for the genellll populatton . on the other hand, you can also 
get powerful lobby groups that can push through ideas and the genellll population's 
the only way to stop it' 
One of the intellectuals said: 'in an ideal world, I believe that the ordinary citizen 
should play a democratic part in deciding some of the issues indicated. In the real 
world I cannot think how such practical involvement could realistically be 
arranged in specialist fields.' 
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One of the science festival attenders said, 'you have to educate the public so they 
know how to make decisions'. Amateur astronomers too were concerned that the 
public would not know enough to participate in decisions. One said 
'I suppose yes, but what womes me is that I'm a bit of an elitISt, I suppose the 
ordinary university graduate, anyone who reads the Sun should automatically be 
barred. The bother is that the ordmary clttzen idea means that people know as much 
because they've read a newspaper article as someone who's spent years. .' 
But another amateur astronomer thought that 'a balance of different people to 
make decisions' was more likely to result in a good outcome. 
An FoE member thought likewise:'! don't see any way they could consult widely'. 
His own choice of priorities for government spending was protecting the 
environment, fundamental science, the nation's health and underpinning new 
technologies. Consultation and commenting via the media or the Internet were 
the most frequently favoured means by which citizens could participate in 
decisions as outlined above. Only one mother favoured them, while three of the 
intellectuals were in favour in each case. One of the FoE members was very keen 
on consultation of this nature. He was collaborating with an academic to discuss 
how this could be done in Scotland. He was particularly interested in citizens' 
juries. 
Next most popular was the use of opinion polls. Another science festival visitor 
was suspicious of opinion polls. 'I'm a bit wary because the questions can be 
skewed, the results can be skewed, people don't necessarily answer what they 
believe.' One of the science festival visitors was mystified that 'never once in all 
my life has anyone ever asked me a question'. But another was 'stopped in the 
street all the time, and I get phone ones as well. As soon as you do it, they come 
back to you .. .' 
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Note: The question was 'By what means should citizens participate 
• by consultation 
• by referendum 
• by lobbying MPs 
• by commenting via the media, the Internet 
• through opinion polls?' 
Lobbying MPs and holding a referendum were least favoured. None of the 
mothers favoured lobbying MPs as a method. One of the science festival visitors 
said that as far as lobbying is concerned, 'someone would have to have quite 
strong views to make the effort ... I'm one for sitting at home and saying, "why 
don't they stop those planes" '. 
One of the science festival attenders said, 'you have to educate the public so they 
know how to make decisions'. Astronomers too were concerned that the general 
public didn't know enough to be able to participate in decisions, though they 
were generally in favour of the idea. Almost all the group saw infonmng oneself 
about the technicalities of issues that concern them as part of their duty as a 
citizen. All the mothers agreed, but only two of the intellectuals. With reference to 
technicalities, 'the problem is at what level, how much do you need to know to 
take a decision about it,' said one science festival visitor. One FoE member said: 
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'I don't think any of us have duties to mform ourselves, I think it's extremely 
sensible, but I don't thmk tt's a duty necessanly.' One amateur astronomer was 
scepncal about whether knowledge would enable people to change things. 'I thmk a 
lot of people don't care. As for the rest, it's all down to money. If you've got the 
money then you've got the power to do more or less what you want Whether or 
not it would make any dtfference, one or two people findmg out informanon and 
objecting, I just don't know' 
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Note: The question was 'Do you think it is your duty as a citizen 
. , . 
state views 
• to inform yourself about the technicalities of issues that concern you 
• to support organisations that campaign on such issues 
• to take part in campaigns on such issues 
• to follow government advice on topics such as health and safety 
• to state your views on science and the way it is applied?' 
Most thought it to be their duty to state their views on science and the way it is 
applied when the opportunity arises. Almost as many thought they ought to 
follow government advice on topics such as health and safety (e.g. diet, alcohol 
consumption and safe sex), though several voiced caution. One science festival 
visitor 'would just as soon make up my own mind as listen to what the 
government has to say.' Another said, 'I don't really follow government advice -
being married to a doctor 1 keep well away from health'. A third felt government 
advice 'would be biased'. In her native Russia, 'the government would advise 
against the use of soap because there wasn't enough soap'. A fourth said that 'all 
these things to do with health and safety are very important ... the biggest 
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questions in the world are having children and relationships, and we don't know 
very much about them - from a scientific point of view that is'. 
Over half thought it to be their duty to support organisations that campaigned on 
issues that concerned them - though only two of the mothers felt obligated. Far 
fewer thought they had a duty to campaign - these included none of the mothers 
but three of the intellectuals. One science festival visitor said 'there are people 
who are better able to take part than I can'. Speaking of his involvement in 
campaigning, an FoE member thought that 'educated people like him have a duty 
to contribute a crumb. My membership of the local group is a way of attempting 
to improve the situation'. 
One member of FoE ranked a list of duties of the citizen like this: care for 
community, care of family, care for environment, improve society, democratic 
participation, act honestly, comply with the law, inform oneself, inform others, 
respect for authority. He found it a problem, however, to find the time to fulfil 
them all. He felt he did best on complying with the law, care for the environment, 
informing himself and informing others. After that, acting honestly, caring for the 
family, and caring for the community. He expressed least satisfaction with his 
efforts in democratic participation, respect for authority, and improving society. 
In general there was some scepticism about the law and authority and to some 
extent democratic participation. One FoE member said 'I actually do mostly 
comply with the law, though that's mostly be default rather than anything else, 
occasionally cowardice rather than any great moral effort. The duty you owe to 
democracy depends on how democratic you believe the system to be. In Britain 
it's an extremely flawed process', he continued. 
Do scientists have any special duties? No, according to one FoE member - 'they 
have the same broad responsibility we all do'. Another FoE member thought they 
should not work on things they can't agree with'. One of the intellectuals thought 
that scientists should speak up more about important issues, and heighten public 
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awareness. They should be more proactive, they should have the courage of their 
convictions.' Indeed, one FoE changed his career path to do just this. 'Yes I think 
emphatically it is a duty' for scientists to tell people about their work', he said. 
One of the professional astronomers agreed. He said 
'I believe in the public understandmg of science in general so what I really wanted 
to do, ifI had the tune I would gtve public talks to the general public as often as 
possible. But firsdy It's nonually the amateur astronomical societies that ask you. 
That's the thmg that happens often, but opporturutles for big public lectures happen 
more rarely. And some days I feel that speakmg to the amateur astronomIcal 
societies is preachmg to the converted as It were so It doesn't have as much value as 
a real public talk. But actually I thUlk I'm startmg to change my mind on that I 
respect the keen amateurs who believe in the value of SCIence, keeping them kind of 
buoyed up. They're to some extent representatives of sCIence in general even though 
they're not professional working scientISts. There can be a kmd of trickle down 
from those keen incltviduals, so it does make a c1tfference.' 
[Why is public understancltng of science important?] 'In a narrow selfish sense, in 
the universIties we want to attract people to science and not just into English and 
HIStory which are easy to fill so that's the kind of narrow profesSIOnal sense. 
LIkewISe, selfishly, in a loose way, scientists and the structures asSOCiated WIth us 
such as the research councils are convinced that if the public are behmd us then the 
government will be impressed and we'll get more money. That's two selfish reasons. 
Then there are two public-spirited reasons. One is the fee1mg that in general we 
need the public to be as scientifically literate as possible because of the way society 
IS. We live in a technological age and we have to understand sCIence to understand 
the way the modem world works. The general level of scientific knowledge among 
the public seems to be rather appallmg, so there's a feeling that It's a good thmg for 
society for that to be improved.' 
Rights were a little more in demand than duties acknowledged. Almost everyone 
thought they had the right to a sound basic education in science, to receive full 
307 
infonnation on topics that immediately concerned them (e.g. medical conditions 
and treatments, toxic chemicals, pollution offood and water). Nearly as many felt 
they should have access to an independent authority that can adjudicate between 
them and other parties in the case of a dispute on a technical matter. One science 
festival visitor made the point that she 'tended to want to get the information 
herself and not take the information that's presented by any particular body'. 
Another thought a sound basic education in science was 'vexy important'. 
Another feels he missed out because science was not compulsoxy when he was a 
youngster, so he is glad that 'his children have to do it and are learning a lot'. 
One FoE member ranked general rights like this: the right to life, justice, freedom 
of thought, free elections, education, health care, lack of discrimination, family, 
private life, freedom of movement. He added in the right to environmental 
quality. This was a right, he felt, which he hardly enjoyed. He also felt that he 
hardly enjoyed the right to free elections. The rights to justice and to receive and 
impart information were ones that he enjoyed to some extent. He was a bit 
happier about the fulfilment of his right to respect for his private and family life, 
freedom of thought, education, health care and freedom of movement. He 
enjoyed fully only the right to life and the lack of discrimination. 
'Per:sonalIy, I don't think we have rights to such things as education and health care 
That doesn't imply that I don't thmk we should have them - but I think the word 
'nghts' is problemanc I think we should have a political system that gives us free 
health care, free education and freedom from dlScriminanon I also think we have 
certain environmental nghts, which are nghts to a healthy and pleasant 
environment. I think those are as fundamental as the more widely accepted nghts.' 
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Note: The question was 'Do you think it is your right as a citizen 
• '~to be offered a sound basic education in science 
• to have access to the information you want about science 
• to be consulted on proposed changes in legislation and policy 
• to receive full information on topics that immediately concern you 
• to have access to an independent authority?' 
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9.1 WHAT IS SCIENCE? 
This study is entitled 'Lay empowerment in science'. 'The theme of what science 
can and does connote in the public domain is examined in this text with special 
reference to the schools of thought known as modernism and postmodernism. 
'The former has in the early 20th centuIy been developed by the German school of 
social theory known as 'the critical tradition', in particular by Jiirgen Habermas. 
'The latter trend has emerged in the 20th century through the work of thinkers 
such as Michel Foucault and Jean-Paul Lyotard. 
First, however, we should pay attention to the definition of the word science. 'The 
original meaning of science (sdentia) is knowledge, possession of truths in 
/ 
regard to a certain specific aspect of the natural world (OUP, 1988, p1903). In the 
past, discovering the art and craft that made possible the execution of various 
skills important to society has developed separately, often ahead of knowledge in 
the sense of 'possession of truths'. 'The question of who knows what, and what 
effect such knowledge has on individual self-image, actions and choices within 
society, has been a key theme of the research outlined in this project. However, 
as used in the title and generally throughout the text, the current meaning of 
'science' is implied. 
In the nineteenth century, the word 'scientist' achieved widespread usage in the 
English-speaking world. A scientist is a person who occupies him or herself, 
usually professionally, with the systematic observation of natural events and 
conditions in order to discover data about them and formulate laws and 
principles based on such data. Such pursuits and their fruits constitute what we 
generally mean today when we use the word 'science'. Moreover, in describing 
the whole body of knowledge so generated, we often refer to 'the sciences', 
highlighting the idea that the scientific enterprise has subdivided into various 
branches, each with its own specific emphasis and approach (Room, 1986, p237). 
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The use of the word science in its newer sense can be confusing. Outside the 
community of social scientists, the word 'science' in the English language tends 
to be associated with the natural sciences, by which is meant 'the science of 
nature, as distinguished from mental and moral science and from mathematics' 
(Macdonald, 1972, p878). Other European languages have tended to stick to a 
wider concept. Thus the German 'Wissenschaft' refers more equally to all 
branches of knowledge including the humanities. In this discussion the word 
'science' will refer to the natural and social sciences. Dealing with the 
phraseology is a complex matter in this context, because the study brings to bear 
the techniques of the social sciences on the way that people deal with the natural 
sciences. Moreover, the subject matter of this essay examines approaches that 
challenge some of the basic connotations of the concept of science. 
< • 
, , The Anglo-Saxon emphasis on the natural sciences is perhaps a reflection of their 
demonstrable effectiveness in empowering people to exercise domination over 
the natural world. On the other hand, the theories of the social sciences seem to 
change rather than develop. While they can sometimes explain and even predict 
phenomena on a small scale, their power to transform society in a progressive 
way is something about which many now have serious doubts. However, even if 
we cannot do so much with them, we also cannot do without them. The 
knowledge and insights the social sciences can offer, particularly when cross-
referred with humanistic studies, are vital in helping to find a comfortable 
'placing' of the natural sciences within individual and global societies. Below, 
some of the difficulties of definition and boundary are explored. 
The use of scientific knowledge has been a key factor in the development of 
modem society. Our patterns of thought have been transformed by the scientific 
revolution. Moreover, the power we now exert over the natural world and each 
other has led to fundamental changes in the pattern of lives. Technology is the 
branch of knowledge that deals with the mechanical arts or applied sciences 
(OUP, 1988, p323S), or, less formally, the application of scientific knowledge for 
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practical purposes. In this study, technology per se is not a central topic: 
perceptions of the practical application of science in everyday life will be 
downplayed. Rather, views of and dealings with science as an evolving body of 
knowledge will take centre stage, together with the people who engage in such 
work. 
The term 'science', as we have seen, covers both individual data (observations), 
and the laws and principles that purport to underlie and set in context many 
observations. Modem science places great emphasis on such theories, because 
of their predictive power. The further development of science depends on the 
continual refinement of theory through the testing of ever more sophisticated 
hypotheses. In some sciences, such as physics, theories are very important: they 
drive the design of complex experiments intended to test complex and specific 
hypotheses. In others, such as botany and astronomy, observations tend to have 
. greater importance in their own right. Sometimes a body of theory that claims to 
connect observations through a web of relationships between observable, 
measurable variables - a paradigm - fails in the face of new evidence and as new 
relationships are sought, a new one emerges. Theories that survive in the face of 
decades or even centuries of challenges by a wide variety of observations or 
experiments come to be widely accepted, and form the basis for ever more 
sophisticated investigations and hypotheses that are developed in their turn. 
Scientists in particular disciplines usually agree on a certain core of data and 
theory. They move forward by formulating hypotheses whose truth would 
amount to a new refinement to the theory. Then they devise observations or 
experiments that will support the truth of the new refinement or allow it to be 
refuted and then discarded. 
For outsiders it is sometimes hard to unravel the successive layers of theory in a 
particular discipline. The increasing complexity of theories can be a barrier to 
the sharing and dissemination of scientific knowledge within society. Not only 
are theories hard to master, but it is not always clear what scientists agree on and 
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what they do not. Thus individuals who are part of the scientific 'laity' are 
usually diffident not only about making any claims to be able to 'do science', but 
also about being able to acquire and use scientific knowledge. Nevertheless, 
many people who are not professional scientists feel it is important, even 
necessary, to keep up to date with such knowledge. They take up opportunities 
to engage with it when available in formats that are attractive, approachable and 
appropriate. 
Such engagements seem to have objectives on a spectrum between leisure and 
useful citizenship. Scientists generally like it when outsiders show an intellectual 
interest in their work. For some individuals, more urgent particular agendas may 
be involved. Those who are worried or concerned about particular issues may 
feel that they have to make the effort to inform themselves at an appropriate 
level. Often they plan to use the information to recruit others to agree with them 
and to effect change in policy or practice. This discussion relates particularly to 
people in the latter category, who do not always meet with complete approval or 
support by scientists and others. Scientists tend to regard controversy outside 
their own community, particularly with regard to policy or practice outside the 
laboratory, as a matter of 'values', and therefore not their concern. The following 
statement, by British evolutionary biologist John Maynard Smith, exemplifies 
this view: 
'values do not derive from sCIence but are necessary for the practice of science. 
Second, we should distinguish as clearly as we can between myth and science We 
should make this distinction not because we could then discount the myths and 
retain only science, but because the roles they play differ. Scientlfic theories tell us 
what is poSSIble, myths tell us what is desirable. Both are needed to guide proper 
action' (Snuth,j M, 1984). 
In the next section, we shall see that many thinkers in this century have taken the 
view that the distinction between the two is by no means obvious. 
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9.2 SCIENCE IN SOCIETY: POSTMODERN 
APPROACHES 
Medicine is both a science and a technology. As a body of knowledge its starting 
point is to distinguish between the normal and the pathological to define what 
needs to be set right. What happens when the same approach is applied to 
human behaviour? How, for example, does society deal with those displaying 
behaviours evaluated as defying rationality, to the point of inconveniencing or 
endangering others? Definitions have been, and continue to be, perhaps, a way of 
rationalising often pejorative treatments of such individuals, including seeing 
them as objects rather than people, a set of symptoms rather than a person, a 
useful subject for a particular research programme, perhaps. Similar practices 
apply in the workings of other societaI impositions such as education, justice, 
and even democracy. 
The French thinker, Michel Foucault, has documented such abuses of the 
systematising strategies of science. He asserts that underlying the scientific and 
ostensibly value-free organisation of the knowledge generated by researchers is a 
subjectivity that sometimes amounts to a justification, indeed a rationalisation, 
of coercion. He designates his own research programme as an 'archaeology of 
knowledge', a way of identifying how disciplines are built up around existing 
ideas and forces within society. Foucault asserts that these influences are rarely 
easy to discern. Indeed, it may be that they are necessarily concealed by the 
'facts' they assert 
'as though the will to truth were masked by truth itself and its necessary 
unfolding .. ~ discourse, liberated by the nature of its fonn from dfiW: and 
(lQlYff, is incapable of recognising the will to truth, that pervades it; and the d.m 
tmth havmg imposed upon us for so long, is such that the truth it seeks to reveal 
cannot fail to mask it' (Foucault, 1972, pp217-8) 
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By this means, Foucault places at the centre of intellectual debate a radical 
critique of the sciences. His examples deal with sciences that aim to categorise 
people rather than things. As he clearly shows through the example of 
psychology, that category is not restricted to the social sciences but also draws in 
a lot of what many, scientists, clinicians and others, see as part of the natural 
sciences. Indeed, it is the way that individuals are studied and labelled, with a 
detachment legitimated by scientific objectivity, that most concerns him. He 
wants, in particular, to question the idea that such studies, however detailed and 
coherent, could be used as the basis for claims to the 'right of speaking in the 
capacity of master of truth and justice' (Gordon (ed), 1980, p126). The particular 
example at the top of his mind is that of Marxism. Nowadays, he asserts, 'specific' 
intellectuals have replaced the 'universal intellectual', such as Marx. The role of 
the intellectual, then, 
'must become more and more important m proportion to the pohncal 
responsiliilines wluch he is obliged willy-nilly to accept, as a nuclear scientlSt, 
computer expert, pharmacologist etc. It would be a dangerous error to Wscount him 
politically in his spectfic relation to a local fonn of power, either on the grounds 
that IS a specialISt matter which doesn't concern the masses (wluch IS doubly wrong 
they are already aware of .t, and m any case imphcated m it), or that the specific 
intellectual serves the mterest of State or Capital (wluch IS true, but at the same time 
shows the strategic position he occupies), or, agam on the grounds that he 
propagates a scienttfic ideology (which isn't always true, and IS anyway certaioly a 
secondary matter compared Wlth the fundamental point the effects proper to true 
Wscourses) ... Truth IS a thing of this world. it IS produced oo1y by virtue of multiple 
forms of constraint And it induces regular effects of power. Each society has .ts 
regime of truth, its 'general pohtics' of truth: that IS, the types of Wscourse which it 
accepts and makes function as true, the mecbanlSms and instances by wh.ch each IS 
sanctioned, the techniques and procedures accorded value in the acqulS.tion of 
truth; the staM of those who are charged with saying what counts as true) , 
(Gordon (ed), 1980, p 131) 
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Foucault's influential critique has helped to bring Western society into a frame of 
mind where different societal values and truths can be studied and accepted. His 
work applies mainly to medicine and the social sciences. The work of French 
thinker Jacques Derrida goes further. Applying the German philosopher 
Nietzsche's explorations of multiple realities to the study of the differences 
between different types of discourse, he concludes the content of such discourses 
cannot be taken at face value. 'Cultural life involves texts we produce that 
intersect with other texts in ways which we cannot possibly unravel' 
(paraphrased by Lyon, 1999, pI6). A similarly relativist approach leads fellow-
French intellectual Jean-Franc;ois Lyotard to declare that science, 
'once taken to be the touchstone oflegitimate knowledge has lost its assured unity. 
As science spawns dlSc.pltnes and sub-disciplines .t becomes harder to mamtain that 
they are all part of the same enterprise Each form of discourse is forced to 
generate what home-made authority it can. ScienttSts must be much more modest 
that hitherto· so far from stating definitively how things are, only opinions can be 
offered'. (up.,;t, ppl6-17) 
The scientific community has traditionally been an effective means of 
communication between those with similar scholarly interests. With some 
notable exceptions (military and commercial secrecy for example) information 
flows freely in recorded (paper and electronic) form and through personal 
contacts. The content of such communication is for the most part data and 
theoretical analysis and interpretation. The rigorous, formalistic way such 
channels of scientific communication - such as scientific journals - are 
structured may make them seem esoteric to outsiders. Yet this very detailed 
'coding' system has created and maintained consensus throughout the 
community in the way the texts are to be interpreted. Considering their own 
methods of communication, then, scientists would hardly recognise Derrida's 
defeatism in the face of interpreting texts. They might well, though, sympathise 
with a view that challenged the significance of much of the bedlam of trivia 
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sUlTOunding us, making equal claims on our attention with messages that might 
cany high personal or cognitive salience. 
However, applied equally to all texts, Derrida's views are antithetical to the 
authority and usefulness to which academic work across many disciplines lays 
claim. Its unselective scythe is perhaps more easily dismissed and fended off 
than the scalpel Foucault applies to the sciences. Taken together though, and 
combined with other writers in similar vein, postmodern writers cannot be 
entirely dismissed, particularly when considering the dissemination of scientific 
ideas into the public domain. Central features of the 20th century historical 
landscape are bound up with the work of scientists and the way they relate to the 
wider world. Foucault sees the atomic scientist, in particular the American 
Robert Oppenheimer, as 'the point of transition' between the universal and the 
specific intellectual. 
'It's because he had a direct and localISed relatIon to scientific knowledge and 
institutions that the atomIC scientist could make his intervention; but, since the 
nuclear threat affected the whole human race, his discou<se could at the same tuue 
be the dlScou<se of the untve<sal .. the intellectual was hounded by political powe<s, 
no longer on account of a general discou<se whIch he conducted, but because of the 
knowledge at hIS dISposal" it was only at thIS level that he constituted a pohtlcal 
threat.' (Gonion (ed), 1980, p128) 
If Derrida's uncompromising despair about interpretation seemed not to apply to 
the natural sciences, Lyotard and Foucault's assaults on the certainty and 
objectivity on which claims for scientific legitimacy rest impressed subsequent 
social science researchers. The stage was set for a series of studies on how the 
institutions of society work to shape science. Some of these have used 
traditional historical approaches; others have been 'flies on the wall', 
deconstructed texts and conducted interviews. Laboratory life has been put 
'under the microscope' in the same way as other normal or deviant social 
situations. Science operates through its own small but powerful networks, from 
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which the 'multitudes' are left out (Latour, 1987, p80). Power relations, such as 
who gets to say whether money and resources are available and how they are 
allocated, (Levidow, 1996) and prejudices, for example relating to gender 
(Harding, 1996), have been painstakingly unpicked. Choices about lines of 
enquiry to pursue and how to go about the work are seen to be subject to 
subjective, as well as objective influences (Eloor, 1979). 
Such anathemas have indeed been contemplated in work based on the lead of the 
early postmodernists. 
'In a free socIety intellectuals are lust one tradition They have no special rights 
and the", VIews are of no spectal interest (except, of course, to themselves). 
Problems are not solved by specialists (though the", adVIce will not be disregarded) 
but by the people concerned, 10 accotdance with the ideas they value and by 
procedures they regard as most appropnate'. (Feyerabend, 1978, p260) 
Such procedures 'will gradually erode the borrowed and self-serving 
"rationalism" of those who are now using tax money to destroy the traditions of 
the taxpayers, to ruin their minds, rape their environment and quite generally to 
turn living human beings into well trained slaves of their own barren vision of 
life' (op. cit., p260). 
The result has been to make available to the outside world a totally different 
image of science from that portrayed in the communicative texts the scientists 
use to describe their work. Moreover, most importantly for our current 
purposes, many aspects of Foucault's 'general politics' of truth, as it pertains to 
the scientific world, have been made explicit. For example, the techniques of 
science are now often recruited to achieve specific objectives. And local factors 
may affect the shaping and outcome of the work done: 'the framing, definition, 
and means for solving even what appear to be common issues are also bound to 
be highly locally contingent. .. solutions that appear to be similar may enjoy high 
319 
legitimation and consensus in one place, but not in another' (Gibbons et aI, 1994, 
p15S). The 'general politics' of truth employed here is that of the market place, 
rather than the academy, but the privileged role of the knowledge generators is 
not in itself attacked. 
To sum up, then, it is the privileged position of science and scientists as 
unquestionable authorities on both the content of knowledge and the method for 
generating new knowledge that bothers the postmodernists. They even have 
special words for this approach. As social and literary critic Kenneth Burke 
describes it: 
'our present challenge 18 not the ",escapable presence of metotic in human 
communicatiOn, but the gnp of poSItivism and sClentism in contemporary hfe, a 
grip so strong as to make people tmagtne that sCIence 18 above metonc and its 
preddecnon foe the Babe! of human contention ScIence too, can only be presented 
metotically, and to pretend otherwise only magnifies the authority of those who don 
the cloak of false objectiVIty and turn questions regarding human values into 
problems solvable by expert calculations'. (paraphrased in Mayhew, 1997, p35) 
Such views have made inroads on the rhetorical behaviour of scientists in the 
public domain. Documenting the growth of knowledge has breached the taboo 
that used to be exercised on rehearsing disagreements between scientists outside 
the scientific community. At the same time, scientific knowledge has been used, 
some would say manipulated, to form policy in matters of immediate public 
interest, such as the epidemic of bovine spongiform encephalopathy. Now, in 
Britain at least, scientists taking the blame for unjustified reassurances that have 
proved costly in lives and livelihoods, are in a frame of mind to be nearly as frank 
about their uncertainties in the public domain as they would expect to be within 
the scientific community. 
This admission is a first step off the plinth of infallibility. But to go much further 
in acceding to the relativism of the postmodernists would be to undermine the 
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very point of endeavouring to resolve such uncertainties, since that work would 
in turn be doubted. Is there a line of thought which can accept, but seek to 
mitigate, the appropriation of authority by the most powerlul elements in society, 
the state and the intellectual authorities on which it draws? In the next section, 
we shall see how a differently angled critique oftechnocracy, including tackling 
the failure of science to deliver utopia, saves the idea of reason as a basis for the 
functioning of society. It will do this by advocating the sharing of claims to 
rationality through even-handed communicative action in the public sphere. 
9.3 REDEEMING MODERNITY BY EMPOWERING THE 
'LlFEWORLD' 
In dealing with the domain of knowledge and its power relations Foucault and 
-' 
his followers have had a complex web to unweave. The Soviet regime built its 
projects on ideologies that drew strongly on the imagery of science. Marxist 
ideology uses a broader definition of science: history, for example, is expected to 
operate along generally similar lines to the natural sciences. Marxism offered the 
prospect of achieving its goals through the exploitation of science, while 
redefining and even perverting science itself. Thus, indirectly, the authority of 
science was rhetorically harnessed to justify appalling policies. One response to 
this observation is to abandon the idea that the human condition can or should 
be improved through the thoughtful exploitation of rational approaches to the 
physical and social worlds. Should we recoil in horror, for example, at the further 
development of science, bearing in mind that new knowledge may lead to the 
development of ever more powerlul technologies of oppression and control 
alongside benefits to health, fulfilment and the environment? 
Jiirgen Habermas thinks the solution is not to abandon science, but rather to 
apply understanding to setting in place mechanisms for curbing its power. The 
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abstractions of science, the confinement of its discourses to the factual and 
theoretical, have infected the discourses of the modern state in a way that is 
probably impossible to change. The state has become a machine, a system that 
becomes distanced from individuals. In many ways, this transformation has 
made possible the benefits of modernity. For example, it has reduced the costs 
and risks of working within civil society, 'a sphere oflegally domesticated 
incessant competition between strategically acting private persons' (Habermas, 
1987, vol2, pI78). Science is one sphere that has, on balance, benefited from the 
existence of the state, he thinks. While celebrating and organising the objective 
world, however, communication within a technicised and fragmented modern 
society tends to ignore the internal and subjective worlds that have grown out of 
the culture and language of each individual. The German sociologist, Niklas 
Luhmann, sees a social system as something that emerges whenever any 
interaction takes place between individuals. He identifies three types of social 
system. In addition to societal systems, there are interaction systems - face to 
, 
face interactions of human beings - and organisation systems - where 
membership is linked to specific conditions (paraphrased in Wallace and Wolf, 
1991, p71). 
Primitive societies, based mostly on interaction systems, were, Habermas asserts, 
places where communication took place face-to-face, developing and mutually 
reinforcing shared systems of meaning and values. In modern society, the need 
to complete complex tasks encourages the creation of separate institutions, 
differentiating functions and allocating complete tasks: these are organisation 
and societal systems rather than interaction systems. The consequence is that 
many people in society lack direct contact with such systems, making it hard to 
make sense of what they do and how they function. Then the communicative 
acts that help to develop and maintain society can only take place within the 
subsystems of society. Specialisation, which is in one respect a prerequisite for 
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enriching society, also results in barriers that can hinder its cohesion 
(paraphrased in Wallace and Wolf, 1991, p126-7). 
Contact can be re-established, Habermas argues, through re-engaging with the 
fundamental levels of consciousness that structure all our perceptions and 
determine how we experience reality. Drawing on the German philosopher 
Edmund Husserl, he describes this mental structuring as the lifeworld, which he 
describes as 
'cultur.ll patterns of interpretation, evaluatIOn and expressIon serve as resources for 
the achievement of mutual understanding by participants who want to negotiate a 
common definition of a sltuatton and withtn that framework. to arrive at a 
consensus regarding something in the world'. (Habetmas, 1987, vol. 2, p134) 
The lifeworld is not only a matter of culture, though; it is also a background that 
comprises individual skills - 'the intuitive knowledge of what one can count on 
in situations' (op. cit., p135). 
Moreover, 
'the workings of the Iifeworld fotm a frame or categorical scaffoldmg that serves to 
order problematic situanons (up. at., p125) .. the hfeworld IS constttuttve for mutual 
understanding as such whereas the furmal world concepts constitute a reference 
system for that about which mutual understanding is possible' (up. at, p126) .. .'the 
structures of the Iifeworld, with their own inner logic placmg internal constraints on 
system mamtenance, have to be gotten at by a hetmeneuttc approach that pICks up 
on members' pretheoretic knowledge. this calls for a type of explanatton that does 
not already move withtn the system perspecttve' (up. at, p153) 
In describing the breakdowns in communication in a differentiated society, 
Habermas talks of the 'uncoupling of the system and lifeworld' (Habermas, 1984, 
vol2, P153). He hopes that meaningful contact between subsystems of society 
can be re-established, with the life-world providing a framework in which 
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consensus can be fonned publicly and without resort to force. The way to do this 
is for individuals to take part in communicative action, whose primary purpose is 
to reach mutual understandings, rather than the achievement of practical goals. 
The process would bring up to date the face-to-face communication of primitive 
societies within a lifeworld rationalised as society has evolved. Moreover, because 
of its complexity, its norms, including those that regulate rational discourse, are 
articulated and agreed so that they can be applied in a wide variety of contexts 
and outcomes agreed by the participants. Such a process may also improve 
relationships between the participants. 
Habennas described the aim of communicative action thus: 
'to boog about an agreement that telIIlinates in the intersubJective mutuality of 
reciprocal understandtng, shared knowledge, mutual trust and accord Wtth one 
another. Agreement lS based on recognitIOn of the corresponding validity claims of 
comprehensibility, truth, truthfulness and rightuess'. (HabelIIlas, 1979, p3) 
In the era of ' spin', Habennas' vision seems very idealistic. People rarely invest 
resources in order to achieve mutual understanding. However, there are an 
increasing number of circumstances in which outsiders to societa! subsystems 
are claiming a right to have access to the possibility of mutual understanding. 
Sometimes such an undertaking is seen as a pre-requisite for ensuring public 
involvement, thereby averting potential oppositional responses. 
How well does the lifeworld stand up as a framework for enlightened 
communicative action? Moreover, is communicative action a viable and 
sufficiently complete answer to solving conflicts and difficulty within society? 
The piece of research described in this thesis deals in large part with 
communicative actions of the nature Habennas intended, and, in that sense, the 
work follows his useful intellectual project. The findings suggest, however, that 
communicative actions are a necessary, but far from sufficient, mechanism. All 
324 
sorts of other factors come into play, some of which will be touched upon in the 
next section. 
Meanwhile, there are a few more points to be added in the light of recent lines of 
thought that build on Habermas' project; some also draw in postmodern ideas as 
well. lines of thought such as those of Burke (P320, above) see the modern world 
as a place where a sort of utopianism has allowed the development of science and 
technology to take such firm root in the mechanics of society that the knowledge-
generation machine is now completely unstoppable and is rapidly taking over 
more and more of society's assets and energies. Later writers who build on 
Habermas' ideas have taken up this theme, expressing pessimism about the 
ability of scientific subsystems within society to recouple with the lifeworld in 
such a way as to make mutual understanding possible. Ulrich Beck and Steve 
Fuller, for example, think it impossible to resolve disputes purely through 
communicative action without changing the balance of power. 
To Beck, a proper defensive response from the lifeworld would be to slow or halt 
~~~-- such progress until careful attention had been paid to possible outcomes or 
alternative approaches. This is a difficult project to sell in the busy modern 
world where innovation and novelty rule. Many livelihoods now depend on the 
rapid exploitation of new scientific results - reputations are made by 
implementing progress, or broken by a failure to 'keep up'. To Beck, such 
pressures have built up to the point where we live in a 'risk society', one where 
every turn is accompanied by dangers. No longer can such dangers be swept 
under the carpet. Indeed there are now whole movements, such as the 
environmental movement, whose aim is to highlight hazards and work to avoid 
them through protest or amelioration. By alerting people and harnessing their 
opposition to a 'tangible evil' (Breyman, p1993, p141), sometimes on an 
international scale, organisations, such as the environmental movement, can 
influence outcomes. 
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The new movements harness and appropriate scientific methodologies in pursuit 
of knowledge they see as relevant to their cause. Beck feels such strategies are a 
bad thing because they collude with breaking up the broad overarching 
perspectives into disciplinary specialisms and unfamiliar and esoteric 'general 
politics' of truth: reason itself has been 'silenced in science' (Beck, 1992, pI80). 
He would go further: science, he says, has become an anomaly on which society 
is choking - our 'addiction' to science and its applications is inherently risky. 
The way we do it makes risk inevitable, the averting of unseen side effects a 
logical impossibility. Beck hopes that reason can be activated and mobilised 
against science. 
'We must. install brakes and a steermgwheel mto the 'non-steenng' techno-
scientific development that is setting explosive powers free ... Science must be 
conceived as (one) originator of the objective constraints from which the general 
uncertamty arises. It must break up that uncertainty through the practically effecnve 
change of its self-concept'. (Beck, 1992, p 180) 
Beck follows Habermas in wanting to change the nature of the public discourses 
that deal with risk. This would mean embracing, alongside scientific-
instrumental modes of thought, a wide variety of know ledges and affective 
responses. 
Fuller has articulated similar concerns and named practical measures to help 
pool scientific and lay perspectives. Could we, for example, envision a world in 
which 
'breakthroughs in the natural SCIences are regarded as mumphs of applied sOClology 
and political economy, rather than, say, theorencal physics, cheoustry or biology. It 
is presumed that a disnncnve knowledge product reflects an mnovative form of 
soCtal interaction among knowledge producers and their publics'. (Fuller, 1993, 
p377) 
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In his vision, interaction would become far more concrete than it is today. It 
would give the users of science (all of us) a share in its production, management 
and evaluation: 'the lay public is routinely called (in the manner of doing jlllY 
duty today) to participate in research projects, during which the public has a say 
in at least the interpretation and quite possibly the conduct of the research' 
(Fuller, 1993, p381). Another idea is to pursue participating action research, a 
conscious merger of science and local knowledge designed to empower local 
~~, 
coinmunities (Breyman, 1993, p145). 
If scientists can admit the uncertainty and incompleteness of their expertise, 
there may be space for recognition of wider perspectives and approaches to 
assigning them appropriate recognition for their very valuable work (Lash and 
Wynne, 1992, p6). In this sense, Beck has refined and elaborated the lifeworld 
underlying what we might call mobilised and sometimes radicalised 
communicative action. 
9.4 COMMUNICATIVE AurION IN THE LIFEWORLD 
The world as described by Beck is real, but his discourse, like that of Habermas, 
is itself abstract, scientised, theoretical. In that sense, it is detached from the 
localised, situated approach it, almost paradoxically, advocates. By contrast, the 
project described here aims to map out a particular lifeworld. The intention has 
been to describe individuals as actors through their mental orientation, the 
openings they perceive to be open to them, and the opportunities they take up. 
What is their view of science? 
The results show, paralleling other studies, that many people think that science is 
important, perhaps vital, to modern life. However, they also show that there are 
aspects to the way science works in society that some people are not entirely 
comfortable with. In particular, many negative connotations arise from the 
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juxtaposing of the physical objects and mental constructs of science with the 
rhetoric of difficulty, risk, danger, and anxiety. Such associations seem to make 
most impact on young minds, whether in the classroom or the media. Positive 
views of science and enthusiasm to be involved, whether as an amateur or a 
professional, seems to be associated also with early experiences, such as 
socialisation into an amateur group. 
Scientists might respond to this observation by saying that people are behaving 
irrationally if they attach negative connotations to the idea of science which is 
'value-free' in that it merely connotes the advance of knowledge, which can only 
benefit society. It is society, they might argue, that chooses to view science in 
certain ways, some of which may have bad outcomes, often due to factors outside 
science. 
The work of thinkers such as Derrida allows us to defuse the way the accusation 
of irrationality casts scorn on the validity oflay interpretations, such as the ones 
- recorded here. The sender of a message does not"':' cannot - hope to maintain 
universal purchase on the way in which what he or she says, or writes, is 
interpreted. New readings and evaluations of messages - including those 
concerning science - are to be welcomed and embraced. And such evaluations 
can no longer be restricted to cognitive contents. The words used, the time and 
place of publication, the media employed, what is included and what is left out -
all these may play a part in interpretation (Corner and Richardson, 1986). 
While thus supporting the perceptions of the reader, however, postmodern 
approaches also diminish him or her by viewing the self 'largely as a product or 
constant of the symbolic systems which precede it' (Thompson, 1995, p21O). In 
this way, a postmodern reading devalues the reader's competence and diminishes 
the significance of his or her intellectual, practical and oppositional responses as 
active agents in society. The concept of communicative action, by contrast, is an 
empowered one. Out there in the lifeworld, the findings of the study clearly 
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demonstrate, there are people taking seriously the empowennent that the co-
ordinated actions of the state has - at least in Western liberal democracies -
conferred upon them. 
In particular, we can identify the influence of education and the extension 
programmes within civil society provided by the 'public sphere established 
through the mass media, where the influence of journalists, party leaders, 
intellectuals, artists and the like is of primary importance' (Habennas, 1987, vol 
2, p275). Indeed, 'the development of communicative media has had a profound 
impact on self-fonnation' according to one recent writer in the modernist 
tradition (Thompson, 1995, p211). The level of simple interactions between 
present actors remains a primary fonnative influence in everyday life. But 
'local knowledge is supplemented by, and IIlcreaslllgIy dtsplaced by, new foons of 
non-local knowledge. By opening up the self to new foons of non-local knowledge 
and other kmds of mediated symbolic material, the development of the medta both 
enriches and accentuates the refleXIve organisatton of the self'. (Ihompson, 1995, 
p212) 
With the concept of the 'reflexive organisation of the self, we are surely not far 
away from Habennas' lifeworld. Thompson is reminding us that the force of 
communicative action is to encourage mutual understanding, but it also affects 
the individuals involved (see p324 above). In developing 'reception theory', 
sociologists of the media have delved into the nature of such effects. The 
following discussion is based on summaries of a variety of approaches (Watson 
and Hill, 2000). 
The 'hypodermic needle' model of communication assumes that the mass media 
'inject' infonnation into the consciousness of the masses, where it is received and 
accepted at face value, rendering the impressionable audience vulnerable to 
manipulation. Now regarded as crude and simplistic, it has nevertheless served 
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as a challenge that has generated improvements. In this regard it has served a 
role similar to that of the cognitive deficit model in the field of public 
understanding of science. 
An early suggestion was the categorisation of messages proposed by Harold 
- Lasswell, which suggested replacing the italicised placeholders in the following: 
who says what in which channel to whom with what effect (1948)? This cleverly 
hinted that the answers to the questions, particularly the last, might not be 
obvious, though it did not suggest how to find them. More factors were brought 
into play by George Gerbner who offered the following formula: someone 
perceives an event and reacts in a situation through some means to make 
available materials in someform and context conveying content with some 
consequence (1956). Gerbnerwas quite interested in the choices made by the 
media in selecting and processing 'events', and also realised that the audience's 
response would be affected by the context and the availability to them of crucial 
information. However, he was not concerned particularly with how the receiver 
of the message makes sense of it. Maletzke offered far more ideas about what 
might influence this process in a fairly detailed and suggestive model (1963). 
Maletzke details the influences at work on a communicator, the constraints on 
the medium, and the external and internal factors at work on the receiver as he or 
she comes to make sense of it. Moreover, he includes a number of feedback 
mechanisms that influence the workings of the system as a whole. All these are 
relevant to the issues explored in this study. Of primary importance for this 
study are the four aspects he lists in his analysis of the way that the receiver of a 
message interprets its content. These are self-image, personality structure, social 
environment, and membership of the audience. 
Subsequent theorists have explored reception theory, developing detailed models 
of one or more of MaIetzke's four aspects. Some of these theories will now be 
described in order to aid interpretation of the results obtained in this project 
detailed in the foregoing chapters. 
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To begin with, there are theories that offer details of the structure that underlies 
internal mental processes. A linguistic, almost literruy point of view was 
provided by Roman Jakobson (1958), who identified the constitutive factors in a 
communication such as context, message, contact, and code. He also provided a 
matching set of functions: referential (reality orientation of message), poetic, 
phatic (keeping the channels of communication open), and metalingual. 
Corresponding to the addresser and addressee, he identified emotive (expressive) 
and conative (effect of a message on an addressee) functions. David Berlo based 
his SMCR model (1960) on four basic elements of a communication - source, 
message, channel, receiver. He explicitly acknowledges the importance of 
culture, social system, communications skills, knowledge and attitudes as a 
background to communication, and communications are most successful when 
those characteristics are matched between source and receiver. Elements, 
content, treatment, structure and code are identified as aspects of the message. 
Focussing mainly on 'the receiver's personality structure', Becker's mosaic model 
of communication (1968) includes the idea that communicative acts draw on a 
wide variety of experiences, interactions and knowledge. The layers of the cube 
correspond to layers of infonnation, with some 'tesserae' asserting themselves, 
others blocked off, and some interacting with each other. 
Responses to messages may also be affected by the relevance of the subject and 
the views of others around the receiver. Paul Lazarsfeld's two-step flow model 
was an early (1944) challenge to the hypodennic needle approach. His study of 
the 1940 US presidential election showed that infonnation often flows via 
opinion leaders, and that effects may be influenced by the receiver's perception, 
memory, selective exposure and salience. For John W. and Matilda White Riley 
(1959), the process of communication is an integral part of the social system. 
Using three social orders similar to Luhmann's, cited above (p322), they assert 
that they are all in dynamic interaction, with messages flowing multi-
directionally. Receiver's responses are 'patterned in terms of these relationships'. 
More subtle effects are possible too - people who hold attitudes they perceive as 
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being at odds with those of the people around them become uneasy, fearing 
social isolation, and keep quiet about them. Elisabeth NoelIe-Neumann 
incorporated this perception in her spiral of silence model of public opinion 
(1974), which she defined as that 'which can be voiced in public without fear of 
sanctions and upon which action in public can be based'. 
A third group of theories embodies a perspective that draws back from looking at 
communication against the vety broad backdrop of the social system, but 
nevertheless aims to take into account immediate intervening variables imposed 
as the communication takes place. They focus on communication as a 
transaction between sender and receiver. In the Andersch, Staats and Bostrom 
model (1969), a stimulus from the environment inspires the sender to structure, 
evaluate and transmit a message to the receiver, who hears and reconstructs it, 
evaluates it and then reacts, generating a response. Dean Barnlund developed a 
more complex transactional model (1970), in which communication both 
describes the evolution of meaning and aims at the reduction of uncertainty. 
Central to his model are three sets of 'cues' - public, private and behavioural-
that interact with each other in the process of interpreting a message. Decoding 
and encoding are visualised as part of the same spiralling process - continuous, 
unrepeatable and irreversible. 
The theories embody the insights of their authors, but they do not prove that the 
phenomena they name are really there. In an assessment of reception theory, 
one author writes 
'there is a good deal of fragmeotary evideoce from past research for active and 
se1ecttve audieoce interpretatton, but no clear answer Research generally confirms 
that 'audieoces do deploy frameworks of meaning of some kmd and that media 
probably play a part in formlllg them'. (McQuatl, 1987, p 244). 
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Nevertheless there is strong evidence from individual studies, not necessarily 
linked to specific models, that the media help people achieve a familiarity with 
basic information, for example about AIDS. However, 
'audiences do not indiscruninately absorb all new information .. Audiences are 
active (although not equal) participants in the construction of mearung They 
mterpret what they hear and see in the context of what they already know or 
think .. Audiences selectively htghhght, oppose Or reconstruct statements and they 
are able to deconstruct dommant themes and to construct alternative accounts 
drawing on personal expenence, pohticai belief or a general cntique of medta or 
government sources'. (Kttzinger, 1993, pp299-300) 
Media sociologists have added much detail and complexity to the workings of 
Habermas' public sphere. Their contribution, though, perhaps underplays the 
extent to which the media can be an energising force within society, and this will 
be the topic of the next section. 
9.5 ENVIRONMENTALISM EMPOWERS ENGAGEMENT 
WITH SCIENCE 
"The tremendous expansion of mediated symbolic materials has opened up new 
possibilities for self-formation and placed new demands on the self in a way and 
on a scale that did not exist before' (Thompson, 1995, p212). The mass media can 
disseminate various forms of knowledge, including that generated by the use of 
the scientific method described above. They are not nearly so constrained by 
genre as scientific papers, though. They can be fact or fiction. Even within 
factual media, such as the press, personal, geographical, economic and political 
aspects can be covered, in addition to scientific material. Such knowledge can 
also bring subtexts that reinforce the critique of the value-free nature of science. 
For example, following the lead of the sociologists of science, it can look at who 
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funds research, and for what purpose. It can bring forward examples where 
scientific results of high salience in the public domain, such as the addictive 
nature of smoking, were kept hidden. Then 'science is vulnerable' (Breyman, 
1993, p133). 
The interpretation people put on such texts is far from uniform, but it is not 
entirely chaotic. Once again, the patterns perceived by the modernists seem to 
belie the chaos of deconstruction set out by the postmodernists. The response of 
many individuals is a mobilisation to action that will bring the value systems of 
the lifeworld to bear in the public and even the political arena. They may come 
to formulate goals that extend beyond the local and personal to encompass the 
community, the state or even the entire planet. The science system, as it is now 
constituted, does not allow outsiders to formulate and achieve goals within it, 
except perhaps as passive educatees. Hence the difficulty in forming deep 
understandings through negotiations with it. In deep contrast to this is the 
ideology known as environmentalism. 
'For generations technological development has progressed on the premise of 
transforming, even replacmg, the natural world EnV1[()nmental1Sts contended that 
human beings, no matter how impressive their technology, need to protect the 
surrounding biophYSlcal world to survive or hve well. Environmentalism focused 
on descrtbing a catical relationshtp. humans netted together with other forms of life 
with which they must maintam a healthy symbiosis. That network sets limits on 
soctaI development'. (Fox and KJappenberg (eds), p209) 
Nowadays, it is common for the media to highlight environmental problems 
through the description of particular examples, often along with suitable 
shocking illustrations. Beck points out that science lacks any reflexivity in its 
dealings with these problems. Rather, it takes pride in its purely informational, 
ostensibly value-free, content. When science shows that solutions are within the 
reach of society, the choice of whether to pursue them or not is deemed to be 
outside the bounds of the scientific domain. Negotiating and influencing such 
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choices, though, is what energises the public sphere. And it is by affiliating to 
such causes within the public sphere that power and influence can be won in 
order that goals - social or personal or both - can be achieved. For many, 
indeed, engagement with science depends solely or mainly on the extent to which 
they can exercise the power of their own agency in relation to it. While people 
who seek to be activists do not seem to need or want to become experts on the 
science, 'some basic ideas about the nature and dimensions of a problem and 
some more-or-Iess-specific notions about cures, are essential for effective and 
sustained citizen incitement' (Breyman, 1993, pl41). 
Citizens get suspicious, too, if there is reason to believe relevant infonnation is 
being withheld from them while available to politicians, experts and authorities. 
Some would like to see scientists themselves more to the fore in putting forward 
infonnation and insight. There seems to be a circularly reinforcing effect here: 
people need to be infonned to be effective, but also they need to have some hope 
of being effective to be engaged with the relevant material. Knowledge and its 
pursuit can be a substitute, itself, for pursuing behaviours that help the 
environment rather than encouraging them. On the other hand, there is some 
evidence (p301) that the ability to influence research as suggested by Fuller and 
Breyman (p326, above) would be welcomed and contribute to feelings of 
inclusion and involvement. 
Perceptions of efficacy are achieved, as the environmental movement shows, by 
combining a willingness to be infonned and energised and to translate one's 
responses into action that makes a difference. There are many different ways of 
doing this: good citizenship, voluntarism, empowerment, and radicalisation. To 
really make a difference, though, requires more than this: compounding 
influence within society by achieving solidarity with others is essential. 
Knowledge agreed to be pertinent can be used to establish a common position, 
and then to exploit the social power potential in the consensus. Not all members 
need to be activists: there is usually a 'hinterland' of members willing to provide 
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financial support and be informed through membership publications, but not be 
active campaigners. Their numbers and backing can still add to the solidarity of 
the campaigns. 
There is quite a lot of scope, the project shows, for communicative actions of 
many kinds in the public sphere, including many that relate directly or indirectly 
to science. The people who answered the questionnaire are generally positive 
about science. Though they often look to 'positive science' to add to their 
knowledge and insight, they clearly do not use it to order their sense of rights and 
duties. Many of them draw on it in formulating their actions with regard to 
many activities, including affiliating themselves with environmental movements 
and taking basic actions protective of the environment. Their commitment to the 
cause overcomes any tendency to be intimidated by a lack of scientific skills or 
specific expertise. 
The work generally supports the line we have taken here, that Habermas' 
lifeworld provides a reasonably stable backdrop for communicative action. The 
people interviewed and surveyed shared understandings of what was being 
discussed and how others might view things differently. However, their answers 
to questions differed, depending on past experiences and perceptions derived 
from personal contacts, the media and other influences. In this respect, they 
reflect the findings of media sociologists and, to some extent, bear out the views 
of the postmodernists on the subjective and ultimately unfathomable nature of 
the impact of messages. 
What remains elusive, though, in my view, is the achievement of contexts of 
communication where the facts and arguments brought forward by all parties can 
be evaluated on some kind oflevel playing field. In this sense, Habermas' 
expectations of communicative action in the public domain await fulfilment. The 
New Public, empowered by its new access to information through many types of 
old and new media, needs to be reordered 'so that people in search of new selves 
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and new values can find serious rhetorical fonns not entirely given over to 
commerce in rhetorical tokens' (Mayhew, 1997, p286). "This research does not 
provide a complete answer, but it does lay some of the groundwork. 
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Chapter IO:Conclusion 
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10.1 INTRODUCTION 
The data presented in this thesis have revealed many interesting aspects of how 
non-scientists engage with science. We started out with a stated focus on the 
'mdividual as a node in the network of society. Our introductory exploration of 
the frameworks in which such 'nodes' were embedded suggested that the 
orientation of the individual towards science might be related to his or her 
relationship with such frameworks. Such relationships have been investigated 
around the idea that some frameworks offer openings that afford access to the 
normally separate world of science. 
The frameworks in question may be those of science itself, or others whose 
essence is mediation, such as the media or govermnent. Sometimes it is hard to 
disentangle exactly what framework(s) is/are in play in a particular case. 
Individuals are also proactive in creating openings where there were none before. 
The individual plays an even greater role in deciding whether to step through 
such doors, and grasp the opportunities offered, for personal involvement of a 
number of different types. By doing so he or she may well affect the nature of the 
framework, the way it behaves, and the image it presents to others. 
In the study, people interviewed had the opportunity, within the structure, 
outlined in the methodology chapter, to express various aspects of the part 
science plays in their lives. The summary below reveals certain quite subtle links 
between experiences, orientations, and willingness or reluctance to become 
involved in various activities, and then compares the data with results in the 
existing literature. The first three sections review the results collected in pursuit 
of the first objective of the study, 'to investigate the nature of that part of the 
science communication system that extends into the public domain by seeking 
information from those who engage with it, particularly those who are not career 
scientists', are summarised and discussed. 
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10.2 ORIENTATIONS 
10.2.1 Image or science 
What does the study show about how non-scientists are disposed to science? The 
discussions and structured interviews were perhaps most useful in capturing the 
modes of thought available to non-scientists. The inclusion of a group of amateur 
scientists pointed up, by comparison, the nature of some of these modes. 
Quantitative data from the visitors to the Edinburgh Science Festival 
complement the picture by displaying the preoccupations of a wider spectrum of 
those who chose to devote some of their leisure time to exposure to science. 
10.2.2 Confidence in science 
The broad picture painted by the surveys suggests that, although medicine and 
the environment are of interest to a higher proportion of people, science is 
definitely a mainstream subject to be interested in for Europeans and Americans. 
The level of those interested is around 35-40 per cent, more or less irrespective of 
whether it is contextualised in policy issues (NSF, 1996, P7-5, Durant and Evans, 
1989, p12), leisure pursuits (INRA(Europe) and Report International, 1993, p12), 
or other technical areas (NSF, 1993, p199). This differs from the situation in 
Japan, where medicine and environment approach mainstream levels at over 30 
per cent, while science (13 per cent) and technology (17 per cent) interest far 
fewer (NSF, 1996, p199) 
Around three-quarters of people agree that science and technology are making 
our lives healthier easier and more comfortable (INRA(Europe) and Report 
International 1993, P72).llkewise, most people had faith in science to find cures 
for diseases and solutions to technical problems (INRA(Europe) and Report 
International, 1993, 204, NSF, 1993, p204). The positive stance taken on science 
was reflected in the discussions that took place with the questionnaire group, 
which consisted of 15 people interviewed at the Edinburgh Science Festival and 
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the two focus groups of mothers and intellectuals. The mothers thought of 
science as something that could help solve global problems - 'what else would?' 
said one (p258). If anything, the discussions revealed rather less scepticism and 
fear than might have been expected from the quantitative results in areas such as 
life chaiiging too fast and depending too much on science (INRA(Europe) and 
Report International, 1993, p72). 
A more complex picture arises when it comes to the ways individuals deal with 
scientific lmowledge in their own lives. People who have not dealt with science 
directly in adult situations, such as the mothers and intellectuals, display 
diffidence towards dealing with such lmowledge. The central place they 
ac1mowledge for it - in society and for their children to study - is not reflected in 
any access to interesting complexes of ideas that can be elaborated and 
discussed. The bland truisms that emerge reflect a kind of sensoxy deprivation in 
exposure to this area of discourse. 
Surely it is no coincidence that it is members of these particular groups who 
report difficulties and discouragement with their education in science. Such 
people could and did find information when they needed it, consistent with the 
literature on the subject (Jenkins, 1997, p150). But they were almost wilfully 
blind to the close links between these topics and 'science'. One woman who took 
part in a focus group said later that she did not think of that the topics raised in 
the discussion to be anything to do with science. This was a fairly chilling 
comment, which raised a number of unpleasant lines of thought: was she thus 
placing all the excitement and achievement of science outside the scope of what 
she thought she would be able to deal with ? 
10.2.3 Concern 
Evexyone has to deal with issues connected with science, but for the deeply 
disempowered ones, somehow the label is reserved for the bits to which they 
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would not claim access. This brought to mind research on attitudes that says that 
stereotypes laid down early are almost impossible to break. 
'Schema development proceeds from an initialleaming of a number of ",dependent 
~ __ and unintegrated components to a single and ",tegrated schematic urut w,th strong 
associattve links between the components. These assoctattve links become 
strengthened through experience and use As they develop, schemas also become 
richer and more complex, containmg more dimensions and detail. WeII-developed 
and h1g\lly complex schemas are also more Itkely to ",corporate exceptions or 
contrad.Ct1ons to the schema'. (Augoustinos and Walker, 1995, p52) 
The ambivalence is reflected too perhaps in the literature on respect for science 
as a profession, where scientists come second only to doctors (INRA(Europe) and 
Report International, 1993, p206). But when it comes to what a person would like 
to be famous as, scientists come near the bottom of the list (Gallup Organisation, 
1997). On the other hand, there was no evidence of the more extreme forms of 
opposition and rejection of knowledge reported in specific situations where non-
scientists were driven into oppositional or disempowered positions with respect 
to scientists. 
The perspective of the campaigners was slightly different. like the mothers and 
the intellectuals, they did not feel they had access to the tools to discuss science. 
However, they did have a more sophisticated view of the dynamic of science in 
promoting technological development. They could see that if one jumped out the 
of the 'positivist industrial mindset', the fruits of science could be drawn on in 
selective ways, rather than forging forward thoughtlessly to exploit all the 
possibilities (p259). Again, concerns about the dangerous power of scientists and 
unpleasant consequences of technologies have been noted in results of surveys 
(INRA(Europe) and Report International, 1993, p72). Mostly they did not 
surface specifically in this study. 
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In order not to prompt fears that would then slant the balance of answers and 
points raised, concerns about particular issues - such as genetically modified 
organisms and nuclear waste - were not probed in the study. However some of 
the topics were tackled indirectly through the areas where the person would like 
to bring about change. These were addressed only to the 15 people interviewed at 
the science festival. In descending order oflevels of concern, these were (p294): 
• the decisions governments take 
• in the kind of research that is done (e.g. more health research, more basic 
science, less defence research) 
• the activities of organisations such as industrial companies 
• their own and others' behaviour (in terms of maintaining health, 
conserving resources and safeguarding the environment) 
• the way research is done (e.g. the use of animals, emphasis on research on 
new drugs) 
Such discomfort, it should be noted, cannot be simply interpreted as a product of 
ignorance, even when associated with lack of information. People have to reach a 
certain level of awareness - perhaps through exposure to the media - to know 
there is material that is being held back, or to appreciate that there are things 
being done that they may not approve. This is consistent with the survey findings 
that those who are better informed may be less comfortable with new 
technologies and developments (Evans and Durant, 1995, Durant et al., 1995). 
The environment was a topic that prompted much interest and also concern, 
sometimes at a level comparable with issues such as war and poverty. The 
question of animal experimentation is another point of concern. It had put one 
off science at school and for another it had generated a horror which prompted 
an oppositional stance on these and other issues (p273). These results are 
consistent with those found in the European, Canadian and Gallup surveys 
(INRA(Europe) and Report International, 1993, p68, Einsiedel, 1994, Gallup 
Organisation, 1997). 
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Environmentalists, who had regular contact with and enjoyed good relationships 
with scientist members, saw science as a vital tool in promoting their aims, 
though it was not the source of ultimate answers or guiding philosophies (p259). 
When they did want to know about subjects, it tended to be 'information' about 
specific cases they were looking for rather than scientific insight into processes 
they were after (p284). In terms of keeping in touch, they would tend to rely most 
on material put together by like-minded people, such as pUblications produced 
by their own organisations (p290). This is consistent with some of the qualitative 
research (Martin and Tait, 1992a, p39). They were committed to making public 
information that was kept secret and demanding research oriented towards their 
interests and objectives, as well as involving and informing others on selected 
issues (pp266,270). 
The slightly different approaches of questions in the questionnaire and the 
interview allowed membership of organisations to be probed in three different 
ways. Of the 244 people who filled in the questionnaire, 45 were members of 
environmental organisations, but only 12 of them were active campaigners 
(pp190, 192). This is consistent with the view that active members of 
environmental organisations act against the background of more numerous 
'paper' members who see it as a duty to support the organisations but do not 
have the time or inclination to be activists (Jordan and Maloney, 1997, p192). 
Membership of some organisations offers a certain form of empowerment in 
terms of believing one is bringing about constructive change in exchange for a 
relatively small investment of resources. Several studies have shown that 
information provided by environmental organisations was trusted more by 
members of the public than that from other organisations (Wilkinson and 
Waterton, 1991, p55; Marlier, 1992, plOO; Biotechnology and the European 
Public Concerted Action Group, 1997, p846). There is also widespread confidence 
in information provided by doctors (Gallup Organisation, 1990; Biotechnology 
and the European Public Concerted Action Group, 1997, p846). Scientists tend to 
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occupy a middle position, with government and industry near the bottom 
(Wllkinson and Waterton, 1991, p55; Marlier, 1992, p100; Durant and Bauer, 
1997). 
The amateur astronomers had a much more sophisticated approach to scientific 
knowledge than the other groups - in this respect their approach was quite close 
to that of the professional scientists (pp285, 291, 299). They were inclined to 
bemoan the lack of knowledge about science among the general public, 
contrasting this sometimes with the situation in other countries (p260). Their 
more sophisticated approach also generated more detailed insights - for example 
they all saw scientific work as biased to some extent (p261). They felt it was part 
of their role to share their enthusiasm and knowledge with others (pp270ff), to 
work to maintain and improve shared facilities such as telescopes and to 
campaign actively on issues such as light pollution (p270). 
There was no evidence of the difficulties reported in the literature that sometimes 
arise between amateurs and professionals (Stebbins, 1992, p102). The amateurs 
did not seek to contribute to setting the research agenda that their professional 
colleagues spend large portions of taxpayers' money on. Rather they were glad to 
listen to and marvel at accounts of the technical aspects of such projects. 
However, they did not feel obligated to collaborate with professional astronomers 
in areas where joint work was possible. The situation differs, then from that 
embodied in Earthwatch projects, where volunteers make a direct financial 
contribution to the project in which they are then allowed to participate (p94 
above, Hartman, 1997). In general terms the amateur astronomers are engaged in 
long-term, one-way supportiveness, based on genuine community of interest and 
spirit. The active amateurs thus form a link between professional astronomers on 
the one hand and 'armchair' astronomers, who join but do not observe on the 
other. Within the camps of both environmentalists and amateur astronomers, 
then, there is a hierarchy of engagement, similar in a way to the levels of 
attentiveness described for policy issues (NSF, 1996, P7-7). 
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10.2.4 Limited choice expressions ofinterest in science 
The visitors to the science festival demonstrated by their presence an engagement 
with expanding their knowledge of science with a more positive feel to it than 
that of the mothers and intellectuals, though most were probably not as intense 
ar:d focused about it as the amateur astronomers. Enjoyment of scientific ideas 
was the most frequently stated interest in science among the respondents (195). 
After that came concern about global issues such as the environment (142). 
Smaller groups of the respondents cited pursuing a career in science/technology 
(73) and using science as an aspect of their work (74). About one-fifth of the 
respondents cited the practical hobby aspect of their interest (48) (pI90). 
Again, the types of groups of which the visitors were members reflected the 
breadth of their interests. In many ways the group can be seen as a melting pot of 
types singled out for a moment in the specialist groups selected for the interviews 
and discussions. Just over half the respondents (134) were members of one or 
more of the types of organisation mentioned. The most popular type of 
organisation was a professional scientific society (59), closely followed by an 
environmental group (45). Next came members of religious organisations (39) 
and political organisations (26). Non-environmentallobbyingfcampaigning 
groups (23) and amateur scientific societies (22) claimed the allegiance of 
smaller groups (pI90). 
10.2.5 Rights and duties 
The survey literature suggests that as far as the volume and agenda of scientific 
research is concerned, most people see it as the responsibility of government 
(Durant et al., 1989, (INRA(Europe) and Report International, 1993, pI97). But 
governments are no longer trusted to form policy in controversial issues such as 
genetic engineering - a recent survey put more faith in international 
organisations (Biotechnology and the European Public Concerted Action Group, 
1997, pp845-7). Industrialists tended to be blamed for environmental problems 
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in Britain, scientists only by 10 per cent, but scientists were seen as responsible 
for poor communication with the public (Gallup Organisation, 1990). Protecting 
the environment, meanwhile, seems to be seen as a partnership between the 
public, industry and the government. This indicates that that the environment is 
an issue for individual as well as group responsibility. In Britain in 1996 the 
order preferred was industry, ordinaIY people, government (Taylor, 1997, p119). 
Scots in 1990 thought individuals, government, industry should pay, in that 
order (Willdnson and Waterton, 1991, p42). Different approaches to civic culture 
engender different perspectives on who should pay. Individuals do make 
personal sacrifices to fund research through charitable contributions, but this is a 
private rather than public matter. 
The study approached the subjects slightly differently, in terms of their own 
rights and duties with regard to scientific knowledge. For most of the 
questionnaire group people, being informed on technical matters was a matter 
both of right and duty. Access to education and information where salient was 
seen as a right (P307). Informing oneself about the technicalities of issues that 
concern them was seen to be a duty, especially where the immediate welfare of 
the family was concerned (p304). There was, however, some feeling among these 
groups that scientists should be more to the fore in the media so that they could 
put over their knowledge and opinion directly (p260, p299). This sentiment was 
echoed by an astronomy professional (P261). One of the astronomers was also 
sceptical. Even if one knew about undesirable developments, it would be 
impossible to do anything about them (P299). The same feeling came out in the 
person who would rather know less about the ageing of her body (p286). These 
sentiments reflect the perspectives of constructed ignorance (Michael, 1996, 
pI22). 
10.2.6 Summary 
We can now see how the data collected link to and augment the existing 
literature. In particular, we can see how positive views of science tend to be 
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associated with a marginal, respectful, but essentially disengaged relationship to 
it. Often this is a result of the lack of opportunity to develop a working 
relationship with the subject at school. On the other hand, involvement in a 
group whose interests involve scientific work or knowledge seems to promote 
more informed attitudes. However deep people's involvement is, they do feel that 
being informed and acting on scientific knowledge relevant to their lives is 
important. We have already seen a few examples where there are contrasts 
between the ways different cultures approach certain issues. In the next section 
we will see what openings are on offer for people to develop deeper involvements 
with science. 
10.3 OPENINGS 
In this section we move on from the question of what is inside people's heads to 
look at the various stages civil society offers for the passage of information 
related to science. Consistent with our remit to concentrate on the nature of the 
individual as a node in a communications system, we will discuss perceptions of 
various parts of civil society as related to the exchange of scientific information, 
as recorded during the study and in the existing literature. 
10.3.1 Mass media 
Almost all the questionnaire respondents (218) used the mass media as a source 
of information about new developments in science and the way it is used. The 
media also predominated among the detailed sources of information, though not 
so markedly (160). For some people (70), the mass media were the only source of 
information about science (p191). Among sources of information about science, 
as with other topics, 'the media' enjoyed a special status as something eVeIY0ne 
experienced. 
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Representative surveys report that television is most popular source of science 
information (INRA(Europe) and Report International), 1993, p12; NSF, 1996, 
pp7-14) and indeed people seemed to talk more about programmes they had seen 
than articles they had read. It seemed to offer 'everyone' access to high levels of 
scientific information through news, general interest and documentary 
programmes (p288). A certain amount of dramatisation and 'spin' was seen as 
inevitable. The interviews conducted in the study revealed a number of views 
about newspaper use. The amateur astronomers had a low opinion of science 
coverage in the tabloids. They took this judgement one step further: they were 
worried by the idea that people who regularly read such material might be the 
ones involved in democratic decision making (p301). 
The question on sources completed by questionnaire recipients did not divide up 
the mass media into types. The questionnaire group was, however, asked about 
the means they used to learn about science. Among these people, reading -
books, papers and magazines - was more popular than television (p288). 
Perhaps these people are genuinely different from the general population. 
Another possible influence is the use of the word 'learning' in the question. 
People who want to increase their understanding or knowledge are not inclined 
to seek their goal through the media. 
The importance of the mass media goes beyond that of imparting facts. The 
appearance of a particular topic in the mass media signals that its significance 
has been boosted from being the concern of those directly involved to that of a 
wider audience, and possibly 'society as a whole'. With some topics, the message 
may have a kind of public information aspect: smoking kills, do not drink and 
drive, eat a healthy diet. More often, though, facts are only the starting point for a 
line of argument that leads to a 'something must be done' kind of conclusion, 
sometimes even a concerted campaign to change policy or law. Among the 
campaigners, the mass media had often been an important source of information 
leading to their involvement with active campaigning (p289). The impact of the 
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media in generating fear about the environment has also been noted in the 
survey literature. 
'On the one hand it is mosdy the media that have sensitised the majonty of the 
Swiss to global environmental issues and especially environmental catastrophes, 
which, as has been shown are h.ghly correlated with fear and anxiety. On the other 
hand, .t is through the same media that these indtviduaIs seek answers to theu: fears 
and anneties'. (Finger, 1994, plS8) 
The evidence suggests that the mass media are an important source of news 
about science for many people. However, the extent to which the mass media can 
bring about 'scientific literacy' has to be questionable. People scanning the media 
for news are not likely to concentrate on details of the underlying theories and 
experiments - a good reason why these rarely appear. When people are 
concerned about a particular issue close to them, such as HIV positive people, 
the media cannot give enough space to explain new developments in such a way 
as to meet their needs (Rogers, 1998). However, they fulfils a unique role as a 
mechanism for alerting a broad span of citizens to issues that might be of concern 
to them, and for keeping such issues in play, elaborating them and looking at 
them from different perspectives, as long as they remained unresolved and 
pertinent. 
10.3.2 Information 
Aware of the shortcomings of the media, most of the questionnaire respondents 
used other sources of news about developments in science. Just over half (131) 
used the academic literature as well. Organisations of which they were members 
alerted about one third (84) and a similar number got news from scientists (80), 
either by personal contact or through reading their books. Smaller numbers used 
the Internet (65) and heard from teachers (47). A number of other sources were 
mentioned, including friends, children, libraries, colleagues at work and popular 
science books. Lectures, family and friends featured too (pI91). On the other 
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hand, there is concern about areas where infonnation is lacking, and indusUy 
was seen to be most at fault here. It was considered insulting that indusUy 
should not tell people enough so that they could make up their own minds 
(p298). There was acknowledgement that some knowledge should be kept secret 
for the public good, for example, keeping details of nuclear power stations out of 
the hands of terrorists (p298). Government too should, it was felt, ensure that 
people's right to infonnation that concerned them immediately was recognised 
and adequately discharged (p309). 
10.3.3 Participation 
Civil society is a concept that takes in the idea of information exchange, image 
formation and debate, but crucially goes beyond it. Civil society is an arena that 
the citizen can choose to enter and interact with. People can offer products, stage 
plays, give talks, attend meetings, go to night-clubs. Some of these activities are 
commercial or social, but many have other dimensions that may be connected 
with political or moral positions and campaigns. The arts is one area where the 
audience and its reaction completes the cycle of creativity. The polemicist's 
speech would be purposeless without people willing to listen and be convinced. 
We have seen that where science is concerned, there are few situations where 
non-scientists are needed and offered even the limited opportunities for 
involvement such completion entails. What is on offer - and there is an 
increasing amount of it - is communications efforts that are essentially one-way. 
Answers from the questionnaire group demonstrated some dissatisfaction with 
the lack of democratic participation in scientific decision-making. Most thought 
the public should be consulted more, though referenda and opinion polls were 
generally not well-regarded (pp302, 309 ). The right to access to an independent 
authority that can adjudicate between the individual and other parties was 
favoured (p309). 
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Two further questions, not probed in the survey, have been investigated 
elsewhere. The first is whether non-scientists can influence science policy 
decisions? In Canada, 78 per cent think the interested and infonned citizen can 
often have some influence on science policy decisions ifhe or she is willing to 
make the effort (Einsiedel, 1994, p39). In Britain influence can be effected in civil 
society. It seems to happen through persistent protest by organisations and 
individuals, taken up by the media, though, rather than by directly democratic 
means. Can personal action have any effect? Young people feel they can do a lot 
about litter, quite a lot about recycling and conserving energy; not much about 
loss of animal and plant species, air pollution, global wanning, water pollution 
and loss of habitats. They cannot do anything about running out of fossil fuel 
(Scott and Skea, 1998, pll). 
10.3.4 Engagement 
Most of the questionnaire group have a glancing, incidental relationship with 
science. But the other two groups, members of an amateur astronomical society 
and an environmental group, have a completely different relationship with 
science. Some aspects of chosen affiliation through group membership have been 
investigated through the festival questionnaire (ppI90, 228, 231, 265). Directly or 
indirectly, such people share their interest and knowledge, they act on it, they 
negotiate it, with each other and the outside world. As a result they change, 
perhaps in relatively modest ways, the world and the scope and nature of 
scientific research itself. To varying extents, such activities give their life part of 
its meaning, and through them their world-view, their orientation as we have 
tenned it, develops. 
Moreover, they find opportunities for co-operation with like-minded people. 
They work together, towards common ends. They need not agree on every point, 
they may indeed disagree with some details of strategy or tactics, or bemoan the 
lack of interest of others. Most of all, they respect each other's rights of agency 
and opinion. They are empowered with respect to each other. Perhaps it is in this 
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way that the mutual relationship of members of groups differs most from the 
relationship between outsiders and organisations that exclude them. In this 
realisation we begin to see the links between the existence of the social 
frameworks we brought forward earlier (pS) and the idea of the group as a focus 
of interaction that can ultimately lead to change. The study shows that for the 
members of these two groups, the group is the mechanism that turns their 
aspirations into social and/or cultural reality. The communications within the 
group that bring this about derive special significance thereby. For the people 
involved, these are an important element in 'the socioculturally defined codes 
that serve continuously to construct and constitute persons as social actors or 
social identities' (Sigman, 1987, p103). 
10.3.5 Civil society and culturc 
We cannot leave this portrait of civil society without considering the wider 
culture within which it is embedded. Culture can be thought of as a society's way 
of transmitting and recreating itself -learning from the past and looking to the 
future. Many views of culture are available to the sociologist. The different 
perspectives fall into two categories, emphasising culture as a way of preserving 
and transmitting tradition on the one hand, or as a potentially revolutionary 
force poised to transform society and its values. Definitions may also embody 
another tension - the question of whether culture or social structure is the most 
basic framework through which to view society. 
In dealing with science and society as a communications system, it is necessary 
to be aware of aspects of the culture of science as well as that of the wider society. 
In dealing with both of these, albeit superficially, in this work, it seems 
appropriate to go for a definition that is fairly neutral with respect to the conflicts 
mentioned above. The following concentrates on pattern, tradition, transmission, 
and change, key aspects of the topic in hand: 
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'Culture consists of patterns, exphclt and implicit, of and for behaVIour acqwred 
and transmitted by symbols, constituting the distinctive achIevement of human 
groups, includtng their embodnnents in arttfacts; the essential core of culture 
COnsISts of traditIOnal (I.e. historically derived and selected) ideas and espectaIIy thetr 
atrached values; culture systems may, on the one hand, be considered as products of 
action, on the other as conditioning elements of further action' (Kroeber and 
K1uckhobn, 1952, as quoted in Borgatra and Borgatta, 1992, p406) 
Such patterns underlie the way the important institutions of the state operate: 
government, with its particular way of representing the people; the religious 
authorities; the law and the police; the medical and social services; and of course 
the scientific community. Most of the hierarchies of these are open only to those 
with proper training, experience and qualifications; they operate within cultures 
established over long periods, sometimes hundreds of years. Other institutions 
within society have a more inclusive culture: people can opt in if they want to. 
Still more are forced on us in order to inform us about the others, as well as instil 
useful, approved of behaviour: schools are a prime example. 
Looking at the national education system is one way of forming a picture of how 
a country sees itself: what it has achieved and what it expects of the next 
generation of citizens. Schools and teachers, guided by the state, set the agenda. 
Students must follow this. But different subjects are taught in different modes. In 
science there is less scope for proactive contributions, for interpretation and 
review. As the study suggests, even though science teaching has improved since 
most of the people in the study were educated, this situation still prevails. And it 
is not clear how moves to make the science curriculum more 'relevant' or 'citizen 
oriented' is going to improve matters (Layton, 1993). 
Beyond that there are many institutions most people use at least once, perhaps in 
connection with school and other educational centres. Examples include 
libraries, museums, the media. Each of these institutions has its own 'culture' 
which is embodied in its rules, architecture, layout, and resources as well as the 
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behaviours of its staff as they deal with each other and with the outsiders who 
use it. In this sense the institution are the 'products of action'. As the definition 
implies, such institutions may also be 'conditioning elements of further action' of 
the people who use them. While these instititutions are based on mainly 
traditional models, innovation can and does take place within them. One 
increasingly popular approach is to encourage active participation, throught 
interactive exhibits and creative use of drama as well as in briefings and 
discussions. 
Similar problems seem to beset other aspects of science within culture. Libraries, 
museums, science centres, offer more and more opportunities for interaction, for 
making science 'fun' (COPUS, 1998). Scientists are more evident in the public 
domain, writing about their work and discussing it in public (Evaluation 
Associates, 1995). However, it is hard to see much of this as genuine co-operation 
and participation. One medium that seems to have made something of a 
breakthrough is theatre. Specially written plays set up scenarios and stimulate 
genuine debates among children on life and death issues. A number of plays for 
adults have illustrated difficult judgements that have had to be made in the world 
of science. Perhaps the distinguishing feature of theatre is that it brings together 
protagonists and audience physically, creating a space-time delimited interest 
group, drawing together the highest common factor of the audience's pooled 
meme set, but relieved of the duty to resolve anything. The results of the study 
show that there is a need for institutions with open cultures where the more 
closed ones can be portrayed, confronted with each other, and re-negotiated, in a 
non-threatening, creative, non-normative way. There are a few that aspire to do 
this in the realm of the sciences, but not many that have created excitement and 
empowerment. 
Beyond the core institutions that are often provided in a statutory and/or 
publicly funded framework, there are others that are purely commercial or 
subsidised even though only a minority use them. These correspond 
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approximately to 'popular culture' and 'high culture' respectively. These will fall 
outside the scope of our discussions in this particular study. 
10.3.6 Summal"Y 
Information about science flows out into the wider community in various ways. 
Most of these are indirect, and very few indeed offer real interaction with the way 
science works. Moreover they put the recipient in a passive, almost invisible role, 
even when it comes to outcomes where particular non-scientists might have 
useful information to offer and have to live with the consequences. In the next 
section the extent to which more constructive opportunities can be made is 
explored. 
10.4 OPPORTUNITIES 
Taking action is a major means by which people continuously define and recreate 
themselves, one whose significance is sometimes not given full recognition by 
academics, who are predisposed to prefer description, analysis, and critical 
review. People can take action in many spheres. Some would consider the centre 
of their efficacy to be their professional lives - others their family and local 
community. On a more modest scale, there are lifestyle choices such as diet, 
recycling and hobbies. However, not everyone's aspirations are fulfilled in this 
way. People now spend a shorter time working, have fewer children, more 
gadgets, and are more prosperous (on average). In short, there is time and energy 
going spare, and thanks to improved educational opportunities, no shortage of 
dreams to be fulfilled and skills awaiting proper fruition. The result is a 
proliferation ofleisure activities that go beyond the passive type of involvement 
with civil society described in the previous section (Stebbins, 1992). 
Voluntary organisations have since Victorian times taken up the energies of 
many in Britain - more, for example, than another focus of energies, involvement 
with political parties. Political involvement is not as popular as it once was, but it 
still forms a social and ideological focus for many. It may be that the new regional 
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assemblies will boost such interest. While the state has trained and brought in 
professionals to deal with many social problems once tackled by volunteers, there 
are many who help out in the community as volunteers, involved in practical 
tasks, fund-raising, public speaking. New forms of action such as human rights 
groups, overseas development charities and environmental groups have arisen. 
Many such activities have a social and mutual support role for volunteers as well 
as those they help. Some people are more interested in social and cultural 
activities for themselves and their children, such as literary groups, nurseries, 
and sports clubs. And then there are others with more spiritual aspects such as 
religious groups or those who pursue 'alternative' philosophies. 
It is against this background that the opportunities available for active 
involvement with science have been explored. We have already seen that people 
who have a purposive use for scientific information - such as amateur 
astronomers and environmental campaigners - are likely to have a more 
sophisticated appreciation of the nature and significance of scientific work. In 
this section we review the scope of the experiences of these and others that have 
taken a proactive approach to being involved with science. The idea of differing 
levels of engagement has been picked up already in the area of the environment. 
Researchers assessing the seriousness with which people relate to science and 
the environment have devised 'categories' or stereotypes that capture how much 
they do (NSF, 1996, p7-7, WIlkinson and Waterton, 1991, pP46-7, Finger, 1994, 
pIS1, Taylor, 1997, P130). For science, the measures focus on 'attentiveness', but 
in the case of the environment they mainly focus on the number of 
environmental behaviours they engage in, including actions such as recycling, 
membership of a 'green' organisation, campaigning. 
Part of the purpose of this study has been to devise a similar approach to looking 
at how people relate to science. Pursuit of that goal will be taken up later in this 
chapter, but it is worth looking again here at the scope of actions surveyed, and 
how many people take them up. Information on specific behaviours that relate to 
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science, such as use of telescopes and microscopes, was supplemented with that 
on use of various information sources. Moreover, people were asked about their 
participation in activities associated with communal involvement, as well as 
actual membership. What emerged was that people vary as to their involvement 
with particular interests and activities. They also vary considerably in their total 
level of commitment to activities within the community. People's circumstances, 
personalities and priorities vary: correspondingly, so does their willingness to 
give attention, whether passive or pro-active, to particular spheres of activity. 
Some people are very active in almost all the spheres probed in relation to science 
- these, not surprisingly, tend to be professional scientists. Others focus their 
interests in different directions, being members of other types of group. To them, 
science is a peripheral interest that may interact at some points with particular 
concerns of theirs (p233). 
The data collected indicate that doing practical things - such as recycling waste -
is something that is separate from involvement as indicated by giving talks, 
researching, campaigning. The two aspects of behaviour form separate 
components in a factor analysis (p238). This result is reminiscent of the research 
that showed that actions are inspired by positive experiences, whose loss may be 
at stake, while campaigning for change is the result more of anxiety and fear 
generated by disaster experiences or scenarios (Finger, 1994, p158). To do things, 
one merely has to be a responsible citizen, while to pursue change, one has to 
take on the role of an authority figure, albeit one that may be challenging the 
status quo. 
In pursuit of change, whether of society as a whole, a small group, or even their 
own health, people are prepared to make certain investments of proactivity. For 
the most part, these are embedded in special interests, partisanship, perhaps 
even obsession or fanaticism. That is what drives proactivity, sometimes beyond 
the point of reason, especially as perceived by scientists. Professional scientists, 
of course, also commit, often to the point of obsession as perceived by outsiders, 
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to their pursuit of understanding. In their pursuit of knowledge, indifference to 
societal outcome is a strength rather than a weakness. 
The tensions between such approaches are revealed most strongly when both 
identities are struggling within one person, as happened in the case of the 
professional scientists who were members of Friends of the Earth. One, 
investigating waste incineration, learned the following from his attempts to get to 
grips with the problem. 
'One of the thmgs that came to me from that IS that often the science can't answer 
these quesllOns for us. We need a wider poltey perspective. The informallOn didn't 
satisfy my needs, because I was lookmg for clear answers to questions like what are 
the likely ttIlpacts of Illcineration But the answers you get to that quesllOn depend 
very much on where you get the information from, whIch parts of the scienttfic 
literature you want to emphasise.' (P284) 
Who does what to get the information out matters too, as another scientist 
member of Friends of the Earth had concluded, leading to a change of career path 
for him (p307). And perhaps this is the clue to squaring the circle, achieving a 
real overlap between two worlds that all too often, despite well-intentioned 
attempts to put on a good show, seem doomed in their attempts to achieve real 
communication. Those seeking facts to back up a particular agenda need to 
commit to making a balanced interpretation of the information put before them. 
Those providing the facts, meanwhile, need to dig themselves out of their 
specialisms far enough to provide a wide enough spread of information, with 
uncertainties and controversies fairly assessed, to allow interested parties to 
make a fair judgement. It would be interesting to undertake a project that 
brought together representatives of both types to discuss if they could arrive at a 
consensus about how such judgements might be arrived at. 
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This discussion does not, however, quite cover all the aspects of proactivity 
covered by the study. For example, what happens when the scientific results are 
clear, but society holds back from acting on them, as in the case of the dangers of 
deep-sea diving highlighted by one of the astronomers (p285)? Proactivity in 
pursuing such failures has to be the job of somebody. Support for such a position 
was captured in the answers to the question on an independent authority (p309). 
When mechanisms less cumbersome and dilatory than the law are put in place to 
assign accountability and encourage responsible behaviour, another step will 
been made towards the improvement of science and society as a communications 
system. 
10.4.1 Summary 
By bringing forward the evidence collected in the study, and presenting it 
alongside existing results, various aspects of science and society as a 
communication system have been described against the framework of the 000 
model. Highlighting where important features common to effective 
communications systems are missing in the case of science brings some of these 
forward. The second objective of the study, to 'explore the extent to which 
such engagements can be categorised using the definitions of orientations, 
openings and opportunities as outlined above', has thus been achieved. 
In bringing forward evidence related to involvements entered into and events 
attended by individuals, it has moreover been shown that 'a small number of 
examples where important aspects of orientations, openings and opportunities 
can be specified' have been identified. Some of these, such as membership of 
enviromnental groups and amateur astronomical societies, could be explored in 
an international context. Also, the characteristics of those who attend science 
festivals and other science activities could be explored using a questionnaire 
developed from the one used in the study. Thus, the third objective has been 
achieved. 
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The foregoing has also shown how the study has achieved the fourth objective, 
'to collect evidence concerning the specified categories for the chosen examples'. 
The approach also included people who do not choose to involve themselves, as 
well as those who go 'all the way' by being professionally involved. The evidence 
collected from these 'controls' complemented and enriched that from those who 
involved themselves in science purely as a leisure activity. 
10.5 DEMOGRAPHIC FACTORS AND FURTHER 
IMPLICATIONS 
10.G.l Factors affecting cngagement with science 
We have already seen that the results of the study highlight differing levels of 
engagement with science among people who are not professional scientists, and 
noted some characteristic types of response from people in the different levels 
when questions about science are raised. We have not yet specified precisely how 
we might capture these distinctions. Nevertheless, we might begin to ask whether 
there are any demographic factors involved. Two obvious candidates present 
themselves: gender and educational qualification. 
As far as gender is concerned, the characteristics studied seem to divide 
themselves into two types. As outlined in the summary of the data analysis, those 
characteristics that had to do with activities and involvements common to 
scientists and non-scientists, such as concern about the environment, tended not 
to vary significantly between genders (p227). But in those areas where science 
was directly involved, characteristics did vary between the genders (P225). Of the 
6 counts used to summarise and quantify the data collected, only two showed any 
significant differences between genders: number of scientific interests and 
number of scientific activities undertaken (p239). 
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A similar picture emerges from the quantitative literature. Women are less 
interested in scientific discoveries and new inventions and technologies than 
men (INRA, 1993, P 139), know less about science (INRA(Europe) and Report 
International, 1993, p165) and are less likely to attend to science messages 
(INRA(Europe) and Report International, 1993, pI42). This does not, however, 
"necessarily mean they are less involved. When it comes to being anxious about 
what scientists have brought about and how they do their work, women are more 
rather than less engaged. When it was thought that negative approaches were 
correlated with ignorance about science, it was easy to conclude that providing 
people, especially women, with more information, might allay these anxieties. 
Looking again at the data, it seems that while women may be less involved in 
science, they are not less 'involved' overall. Rather, they make different choices 
about their involvements. Whether or not their relative detachment from 
scientific activities is a matter of choice or circumstance - and we have seen that 
many, especially women, have good reason, not of their own making, to feel 
inadequate to deal with science - they bring to it a less committed perspective. 
But then science is just one of a number of aspects of society's work. Scientific 
knowledge can form only part of judgements made about what is in society's 
interests. Who is to say that the judgements women make are any less valid just 
because their attention is not so focused on the scientific aspects and the 
necessary pursuit of the possibilities it offers? 
The reasons why women might feel alienated from science have been widely 
discussed and form a literature of their own (e.g. Rose, 1994) which will not be 
elaborated here. In my view, these perspectives are only marginally relevant to 
the points I want to make. I bring forward only the point made about feminist 
research in general, that it broadens the concept of objectivity by looking at 
situations from the point of view of those disempowered as well as those 
empowered, thus offering extra insights and perspectives (Nielsen, 1990, plO). 
This change in perspective can be seen as a legitimate paradigm shift in the social 
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sciences, indeed one that offers a solution to the 'postempirical crisis' in 
knowledge (Nielsen, 1990, ppI6-19). 
Here, however, the point is to consider the differential characteristics of women 
as a matter of statistical convenience than of any intrinsic difference. Exam 
results show that girls are just as capable as boys of dealing with scientific 
concepts. The key point is that, through what may amount to accidents of history 
and prejudice, the women included in the study have significantly lower 
scientific qualifications than the men do. Gender thus stands as a kind of place 
marker for lesser familiarity, further distance, from what professional scientists 
see as the core activity, that is, the generation of knowledge by the scientific 
method. 
The study suggests that women are less engaged with science in terms of 
qualifications and careers. That, however, is far from being all there is to be said 
on the subject. However, the study also showed that women are in some areas 
more active than men - for example in recycling waste (p227). This is consistent 
with survey data (p72). They are just as likely to be involved in voluntary 
activities, though perhaps less on the side of persuading others to agree with 
their point of view and more on the side of practical support and teaching 
(p230). 
Embarking on an analysis in these terms begins to fulfil the spirit of our 
investigation, whose purpose was to see science involvements (or lack of them) 
against a wider background. The next step was to embody the dimensions of 
interest and activity investigated into quantitative measures. How this was done 
is described in more detail above. The end result was the factor analysis 
described above (p238). The results show that questionnaire fielded at the 
festival goes some way towards capturing aspects of a person's involvement with 
science in a way which can be placed on a map of interests, involvements and 
inclinations. Rather than making value judgements and offering possibilities for 
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propaganda and spin, it aims to be descriptive of how people place themselves 
relative to organisations in society, and to the communications systems that are 
or could be drawn into play between science and society. 
10.6.2 A map of science-relevant engagements 
Thanks to the statistical techniques available to deal with data of the kind 
collected in the study, it is possible to embark on the construction of a 'map' of 
this kind, tracing associative links between individual characteristics and 
constructed measures. The procedure followed in this case has been outlined 
above,leading to the diagram presented (p259). The picture as a whole is 
interesting in that it does seem to identify a small number of factors that allow 
the calibration of a six-dimensional space in which to place a wide variety of 
people in relation to their scientific engagement. Moreover, it suggests that there 
are certain simple characteristics that can help to place people in this space. The 
relationships it shows are consistent with the qualitative data collected and 
results arrived at in the literature surveyed. Thus the fifth objective, 'to use the 
data collected to build up a descriptive account of science and society as a 
communications system' has been achieved. 
Of course, the data presented is relevant in detail only to the population studied 
at a particular event in a particular place. However, the characteristics probed are 
of wide generality - only a few of them are 'event -specific'. In fact, with only very 
slight modifications, the questionnaire used was adapted and satisfactorily 
completed by the interviewees and members of focus groups. So it is possible to 
think of the questionnaire as the basis of a tool that could 'place' people in 
relation to their engagement with science. Possession of such a tool would be of 
considerable academic interest. It could also be adapted to more practical 
purposes, such as assessing how to deal with people's need for information and 
wider aspirations for involvement with scientific knowledge, group involvement, 
and consultation and decision-making procedures. 
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A very simple extension of the approach used in the analysis may help to 
illustrate the point. The factor analysis reveals two factors that are broadly related 
to involvement with and attentiveness to science, and two that are related to 
activism not directly related to such involvement. We could combine the 
measures strongly associated with the 'science' factors - number of scientific 
", 
illterests, number of different sources of news and number of scientific 
behaviours into a single 'science empowerment' measure. Similarly, we could 
combine the other three measures - number of voluntary actions, number of 
types of group joined, and number of environmental acts - into an 'societal 
activism' measure. This would enable individuals to be placed in a two-
dimensional space in such a way as to indicate what level of information they 
might need, and at what level of social context they might want to use it. 
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While rather crude, this pattern is similar to the very powerful 'grid/group' 
approach that has proved powerful in cultural analysis. Perhaps the analogy goes 
a little deeper than that. 'Group represents the extent to which people are 
restricted in thought to a social unit larger than the individual. High group 
strength results when people devote a lot of their time to interacting with other 
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members of their unit' (Gross and Rayner, 1985, pS). Such people, I assert, will 
score high on our 'activism' measures. 'Grid is the complementary bundle of 
constraints on social interaction, a composite index of the extent to which 
people's behaviour is constrained by role differentiation' (Gross and Rayner, 
1985, p6). Science empowerment is about one's relationship to a structure of 
knowledge where hierarchy and status is important, and affects who has the right 
to assert authority. The question is, where does the individual stand on his or her 
claim on it - can they harness it to their purposes, or is it going to harness them 
to its purposes (or that of some other individual who has a better hold on it than 
they do). 
Whether or not the analogy holds, we can, if we wish, associate with the four 
boxes, equivalent stereotypes. For example, people found in box A might be those 
who were busy with activities completely separate from science, and also do not 
have the time to get involved with groups in society. In box B we might find 
people who are highly involved with science, but again (perhaps because of this 
involvement) do not have the time for action in society. Box D might contain 
people who were active members of campaigning groups, but did not have a 
strong science background or involvement. In box C we would find people who 
were highly aware of and able to draw on scientific information, and were active 
in society, perhaps using their expertise to promote aims they thought to be 
worthwhile. One might imagine that people in the different groups might have 
different needs in terms of access to scientific information and format for its 
provision. 
10.5.3 Further development 
This pretty thought experiment is neat but probably not very informative for 
practical purposes. The next step to turn the idea into a useful tool is to refine the 
measures, paying careful attention to what one included. It would not take much 
to make them more comprehensive and statistically sound. They should each be 
based on a bank of say 10 elements, chosen from a pilot study involving say 25 
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candidates. In pointing the way to such a typology, the sixth objective, 'to 
explore the possibility of developing a series of 'types' of individual with respect 
to the way the science communication system is addressed' has been achieved. 
10.6 CLOSURE 
10.0.1 How the results relate to the 000 model 
In the discussion of methodology a model was set up linking the three different 
aspects of the individual investigated in the study. The 'orientations' of the 
individual were taken as a starting point - these would form the basis in which 
they would perceive and evaluate 'openings' offered them concerning issues and 
information relating to science. Some would choose to build on these by 
exploiting and/or creating 'opportunities' to interact with, learn about or 
participate in science. The existence of openings and opportunities would in 
themselves feed back into the person's orientation toward science. People who 
took advantage of opportunities would be even more likely to have their 
orientation towards it changed thereby. 
The study has shown many examples where such shifts have taken place. Some 
of the people studied have had little exposure to science since their schooldays. 
The results of this 'sensory deprivation' have not resulted in overt negativity, but 
rather in detachment and diffidence. Two people who had bad experiences at 
school found their own 'way in' or 'way back', through personal contacts or 
leisure activities, and were now among the keenest proselytisers of science to 
youngsters (P259, p271). They exemplify the idea that opportunities taken up 
feed back into changed orientations. Both were women, and it was noticeable that 
women are more likely to be drawn towards activities and interests they might 
not otherwise have taken up through personal ties. Indeed, a number of women 
who attended the Science Festival where the questionnaire was fielded would 
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probably not have been there if not for partners giving talks or attending lectures, 
or to take their children to the shows and hands-on activities. The Science 
Festival itself was of course an important 'opening' which all the people who went 
had responded and 'walked through' to take up a variety of 'opportunities'. The 
study provided an opportunity to collect some information about what kinds of 
people were attracted by what type of event. Attending the Festival was an 
opening one could benefit from with a relatively low investment of resources 
such as time and money. 
People active in the two organisations had 'walked through' the openings 
provided and proceeded to make long-term commitment of such resources in 
order to take up the 'opportunities' it afforded them. Building on those 
opportunities, they had not only had their orientations changed and deepened, 
they had also worked to maintain and augment the openings their groups offered 
to others. For open access, voluntary groups such as these, the complete cycle of 
activities takes place in civil society, among like-minded people. 
Though the picture may have to be modified slightly for large-scale organisations 
with powerful central bureaucracies, it is certainly different from that of 
organisations that allow only restricted access to people who are not privileged 
according to their qualifications or employment. For some, such as professional 
scientific societies, this does not matter too much, since they do not have that 
much to do with outsiders anyway. They are, however, increasingly seeking a 
positive public image for their subject among the general public. Perhaps they 
should explore ways of opening up to outsiders. Educational institutions such as 
universities are also seeking a good public image while being restrictive in their 
membership - but then, part of their stock in trade is to be elitist! On the other 
hand, they can if they wish provide and even promulgate more information about 
their work than commercial companies, where some secrecy is a commercial 
necessity. For the companies, though, public image is even more important, with 
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their products often being part of the public's shopping list, diet and 
environment. 
Though the study has not explored directly the range of openings offered by the 
different kinds of organisation, the results show that many people are concerned 
when organisations do not offer openings that allow access to the kind of 
opportunities for seeking information and discussing issues that concern them. 
The predominant concern is about indushy, but people are also uneasy about 
government and also the absence of scientists from the discussion of key issues 
in the public domain. Though many are aware of a variety of sources from which 
information can be obtained, there is sometimes doubt as to where to address 
oneself when the information required is basically factual but the question too 
wide to be answered by one particular organisation. This is one example of a 
thwarted opportunity - one that is never reified because the person who seeks it 
cannot find an appropriate opening. 
Another area where few openings seem to exist is in the provision of 
opportunities for proactive involvement with science, whether at a practical or a 
cognitive level. There is now quite a lot on offer in terms of 'shows' of science, and 
even some opportunities for 'hands-on' work. These are popular and useful, and 
offer a welcome addition to the range of opportunities for constructive leisure 
activities that contribute to civic culture. However, there does seem to be a dearth 
of opportunities for genuine involvement with projects where outsiders can make 
a useful contribution to planning and execution, and come away with a deeper 
insight. The study suggests that there are some people whose interest can be 
satisfied only with that kind of participatory, empowered involvement. 
The 000 model is and was only ever intended to be a schematic, but the 
foregoing discussion indicates, I hope, that it is a powerful and useful one. Thus 
the seventh objective, 'to review the usefulness of the proposed key concepts' 
has been achieved. 
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10.6.2 The wider context 
What we have been describing here is, perhaps, merely an exemplification of the 
disembedding of expert systems mentioned at the outset (Giddens, 1991, p180). 
The separation of the worlds of scientist and non-scientist may be inevitable. A 
certain distance from the outside world may even be essential in the maintenance 
of the distinct value and reward system that structures and drives the vitality of 
the scientific enterprise. For a community concerned with the generation of facts, 
it is not all that surprising that putting facts and arguments on display is 
considered a satisfactory way of communicating with the outside world. When we 
look more widely at how people function in their personal lives and in society, 
however, we see that 'facts' play only a small part. 'Rational' behaviour, that takes 
only the 'facts' into account, is almost a contradiction in terms. Behaviour is 
driven by impulse, physical needs and environment, peer group agendas, habit, 
values. In many ways the value system of the scientist seems to embody many 
'rational' principles - it hurts few, benefits many, and is personally satisfying and 
rewarding. From the outside, though, it seems mysterious, just as irrational as 
many others, and in its intellectual forcefulness and superiority, vaguely 
threatening. 
More so even than other disembedded systems, science is at the edge. Science 
costs society a fair amount of money, over which ordinary citizens have little say. 
It also involves doing things non-scientists do not understand and are sometimes 
uncomfortable with. When non-public institutions undertake research, they do it 
in a way specifically designed to suit their own agendas, such as making money. 
Cutting the real value of public expenditure on science allows such agendas to 
predominate all the more: at the moment there are few mechanisms in play, 
outside the medical area, to make industry do, or even pay for, the research 
required to ensure public safety. The manifold benefits in terms of technology 
and health are plain, but not widely rehearsed in terms of the people who were 
responsible for them. The consequences of mistakes or even not entirely 
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understood ventures into the unknown can be great in terms of human and 
societal costs. That the cost of not trying could be greater is not widely argued. 
Science is more at the edge nowadays in political terms too, with its secure place 
at the heart of the military-industrial complex no longer guaranteed. Politics 
nowadays is conducted in large part by group advocacy and public debate. 
Science has reasonable presence in terms of interest groups, but mostly these 
function away form the public domain. The public is fairly supportive in terms of 
science, but there are few that see any reason to stand up and be counted in its 
defence when the going gets tough. This contrasts with other kinds of interest 
groups such as environmental organisations. These enjoy widespread sympathy 
with many members of the public, even beyond their large memberships. Recent 
events have shown that a wide range of public domain interest groups can be 
recruited in support of campaigns that are environmental in nature (Millar, 
1999). 
We can see some reasons for this if we review the results of the study in the light 
of the discussion of communications systems that began this study. Sigman 
asserts that 'communication is the means by which social reality is created, lived 
through, sustained and/or altered ... information is used to construct reality for 
individuals' (Sigman, 1993, p125). We have seen that the openings to the world 
of science available to most people are passive and featureless, lacking agenda 
and urgency. The most they can do is learn, listen, wonder. This is partly a matter 
of the type of discourse scientists are accustomed to work in. Busy explaining the 
detailed concepts that underlie their work, they rarely display the twists and 
turns of events and personalities that have driven and guided their work. 
Exceptions such as The Double Helix (Watson, 1968) prove the rule. 
(Biographers and historians of science often do better.) Moreover, such 
communications appeal to non-scientists on an individual basis. 
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Civil society in liberal democracies no longer works (if it ever did) on the basis of 
tradition and authority defining how each person should behave and know. 
Now we have to get along by trying to work together by drawing on the mutual 
support oflike-minded people in formal or informal groupings. These form the 
contexts of meaningful exchange in practical and social terms, including 
-communication, which we can see as the operational 'tip of the iceberg'. There is 
constant feedback and back-up - if one person has problems, another can step 
in. If one person has certain talents, they can be given their head. Another time, 
someone else will have his or her day. And even if things do not even up 
eventually, the collective objective, whether it be the running of a creche, getting 
cars out of the city centre, staffing the local charity shop, or fund-raising for the 
school, will have been achieved with companionship, solidarity and fun 
generated in the process. Could science involve people in this way, perhaps 
making a contribution towards some separate more community based objective, 
such as cutting smoking or improving diet? 
Even the 'big issues' on the political agenda have local ramifications that allow 
people to check that principles are put into practice and promises kept. The 
media, for example, give opportunities for keeping such issues alive. Journalists 
and editors do their best to keep all parties in play, from those in charge to those 
'at the grass roots'. Very rarely do such conflicts and negotiations from the world 
of science come into the public arena, allowing people to make judgements and 
follow the dynamics of the unfolding drama and its resolution. The rare 
exceptions, then, always seem to be more dramatic and, from the scientists' 
perspective, hyped and overdone. 
An interesting development in recent years is the idea of the consensus 
conference, where the technical issues are rehearsed and reviewed by non-
experts, who are afforded access to a wide variety of information and opinion 
(Joss and Durant, 1994). Such a process is useful in that key organisations agree 
to be involved in its organisation without being in charge. The proceedings thus 
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acquire credibility and status, while retaining a certain degree of independence. 
In terms of moving forward in democratic involvement in decision-making about 
technical matters it is an important development. Yet it does not really address 
the question of how to make science an inclusive and involving reality for a 
broader spectrum of people. 
There is much evidence that groups formed to further particular interests do 
involve people, sometimes very actively and directly - such as the Greenham 
women - and sometimes at the variety oflevels offered by large well-established 
organisations such as Friends of the Earth. It has been argued that 'members of 
"lay publics" will best be able to develop those deliberative skills that will enable 
them to understand and evaluate broader policy issues, including complex 
technology policy issues' (Davison et al, 1997, p342). 
This discussion fulfils the eighth objective, 'to develop a critique, based on the 
foregoing results, of the nature of the science communication system as it 
pertains to the public domain'. 
10.6.3 Possible outcomes 
The facts of science are deeply fascinating and often relevant and meaningful in 
everyday life. Many people are willing to devote a certain amount of their leisure 
time and attention to enhancing their appreciation of them. However, it is hard 
for people, on the basis of such glancing contact, to construct or restructure their 
vision of the place of science and scientists in society, one that may have been 
implanted when they were too young to review and develop it for themselves. 
This kind of activity happens, the evidence suggests, only through more 
enhanced, committed, proactive, engagement, of the kind displayed by the 
environmental campaigners and amateur astronomers. 
Opportunities for such involvement are limited, and where they are available, as 
we have seen, they sometimes produce negative results, where scientists become 
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frustrated with the limitations of their less expert and experienced collaborators 
(Stebbins, 1992, p102). The pressure of time in a highly competitive world will 
always militate against taking such time out unless substantial useful work can 
be got out of it, as with the Earthwatch project, or where it is a requirement, as is 
now the case with some research council grants. However, it is not inconceivable 
that such 'outreach' work could come to be seen as an important part of scientific 
career development. Projects devised with outside involvement could be carried 
out with the help of those involved, perhaps working on a group to group basis. 
Perhaps their organisations could come up with some of the cost. Or there could 
be a separate fund to which application could be made. It could work like the 
Royal Society programme for research in schools. The scheme could complement 
the Media Fellowships scheme. 
In the more general run of things, scientists step out only for short times, and 
mostly to talk. And what do they talk about? Science, of course. People do want 
to hear about science, but I think they also want to hear about the why and the 
how, the obstacles and the triumphs, the alliances and the animosities, not to 
mention the mistakes. It is through this common testbed of imperatives and 
challenges that people understand and respond to the work and lives of others 
and begin to understand and relate to their value systems. It would be nice to see 
scientists 'letting their hair down' a bit when they talk, or at least making 
opportunities for such 'chat'. 
Scientists, particularly those in universities, could do a lot more to side-step the 
constraints that their own institutions as well as contracts put them under that 
prevent them being more open about their work. When the need for such 
information to be in the public domain is what is in question, it is remarkable 
how little the commitment to truth and openness that underlies the work of the 
scientific community seems to count for. There are other opportunities for 
scientists to be 'out there' a bit more. For example, one of our local Liberal 
Democrat councillors, Sue Tritton, works at the Royal Observatory, Edinburgh. 
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She has applied her scientific approach to devising a questionnaire about local 
buses services. Could scientists 'step out' as a group, offering links and activities 
that would entice non-scientists to join them in a sort of mutual support group? 
That seems to be an aspiration of the British Association for the Advancement of 
Science, but it is not clear yet how they intend to fulfil it. 
10.6.4 Further work 
The logical development of this work would be the further refinement of the 
questionnaire into a tool that could be useful for pursuing research into the 
engagement of non-scientists with science. Certain aspects of it could be 
developed into shorter, simpler tools for more specific purposes. Examples might 
include assessing optimal ways of meeting needs for information in various 
contexts providing suitable contexts for the involvement of non-scientists with 
science, both in recreational/educational contexts and dealing with particular 
practical problems and issues. Another direction in which the work could be 
pursued is to develop the questionnaire to include more detail on ideological, 
cultural and political aspects of people's approaches to science. It would in 
particular be interesting to see if differences in national cultures of science, 
which have begun to emerge in the figures shown in the literature survey, could 
be picked up in this way. This fulfils the ninth objective, 'to suggest how the 
work could usefully be developed further, perhaps through international 
comparisons'. 
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QUESTIONNAIRE 
This is pa.,.t of an innovative study to establish what makes 
people interested in science and how they satisfy that interest. 
I would be grateful if you could contribute you.,. views by 
answering thefo"owing questions. 
PLEASE CIRCLE WORD(S) OR TICK BOX(ES) TO INDICATE YOURANSWER(S). 
Gender: Male Female 
Age: Under 14 14-24 25-34 35-44 45-54 55-65 Over 65 
Highest scientific qualification attained: None 
grade/GCSE 
Highers/ A-Ievel/BTEC First degree Master's 
Occupation: Pupil/student Unemployed 
Standard 
PhD 
Employed Retired 
Please state job/profession if appropriate:, ____________ _ 
Numberofunder-17sinyourhousehold: 0 1 2 3 4 More than 4 
Area where you live: Urban Suburban 
Why have you come to the Festival ? 
Tq attend lectures 
To do 'hands-on' activities 
To enjoy events with friends 
To develop your scientific knowledge 
To meet people 
YES 
YES 
YES 
YES 
YES 
Rural 
NO 
NO 
NO 
NO 
NO 
Other? ______________________ _ 
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How would you describe your interest in science? 
Pursuing a career in science/technology YES 
Using science as an aspect of your work YES 
Practical hobby YES 
Enjoyment of scientific ideas YES 
Concern about global issues such as the environment YES 
NO 
NO 
NO 
NO 
NO 
Other? ______________________________________________ _ 
Are you a member of any of the following types of organisation? 
A professional scientific society YES 
An amateur scientific society YES 
An environmental group YES 
A non-environmental lobbying/ campaigning group YES 
A political party YES 
A religious organisation YES 
NO 
NO 
NO 
NO 
NO 
NO 
Where do you hear about new developments in science and the way 
they are used ? 
Mass media 
Internet 
Academic literature 
From teachers 
From scientists 
From fellow-members and/or publications 
of your organisation(s) 
YES 
YES 
YES 
YES 
YES 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
Other ______________________________________________ __ 
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Where do you find more detailed information about scientific topics 
you take a particular interest in ? 
Mass media 
Internet 
Academic literature 
From teachers 
From scientists 
From fellow-members and/or publications 
of your organisation(s) 
YES 
YES 
YES 
YES 
YES 
YES 
NO 
NO 
NO 
NO 
NO 
NO 
Oilier~ ____________________________________________ __ 
Which of these is closest to your own 'image' of science? 
A way to improve ilie quality of people's lives Ij 
An important part of human culture Ij 
A means of answering profound questions about life and ilie universe Ij 
A disciplined system for exploring and recording natural phenomena Ij 
An opportunity to develop and test theories through experiments a 
Do you engage in any of the following activities on a voluntary basis? 
Give talks YES NO 
Teach YES NO 
Campaign YES NO 
Give to charities that sponsor research YES NO 
Undertake research/compile information YES NO 
Act as a scientific/technical consultant YES NO 
Raise questions with MPs YES NO 
Other 
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Do you use 
A filter to purify 0 Bins for waste that 0 
drinking water will be recycled 
A microscope 0 A computer 0 
Insulation in your 0 A telescope 0 
roof 
Solar panels 0 A bicycle 0 
Vitamin 0 A car? 0 
supplements 
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INTERVIEW 
Thank youfor agreeing to spend a little time discussing t!te 
way you participate in science. 
What are your main scientific interests ? 
Which of these methods do you mostly use to learn about science? 
Working with teacher(s) at school, college or university 
Going to talks or lectures 
Doing practical work 
TIrrough workshops and discussions 
Finding someone to answer your questions 
Reading 
(tick as appropriate) 
Books 
Papers Cl 
Magazines Cl 
Accessing electronic media 
TV Cl 
Radio Cl 
Internet Cl 
Other 
395 
Cl 
Cl 
Cl 
Cl 
Cl 
Is there information you want about science and the way it is used to 
which you cannot get access? 
Hyes, what is the problem? 
Scientists don't know the answer 
IndustIy unwilling to release information 
YES 
YES 
YES 
Government or council witholding information YES 
Too hard to understand 
Lack of time to seek it out 
YES 
YES 
Lack of access to facilities eg libraries, Internet YES 
Lack of access to people YES 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 
Other ______________________________________________ __ 
Do you get a 'buzz' from science? YES NO 
H so, how you would you describe it? 
Intellectual excitement YES NO 
Satisfaction through practical achievement YES NO 
Satisfaction with grasping a new concept YES NO 
Satisfaction with following an argument YES NO 
Other 
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To what extent do you feel the need to bring about improvements ... 
(please tick appropriate box) Not at all 
in your level of knowledge and understanding 
in the general pool of knowledge 
in the way you and other people behave 
(in terms of maintaining health, conserving 
resources, 
safeguarding the environment) 
in the decisions governments take 
in the activities of organisations such as 
industrial companies 
in the kind of research that is done 
(eg more health research, more basic science, 
less defence research) 
in the way research is done 
(eg the use of animals,emphasis on research 
aimed at new drugs) 
in the amount of information available to the 
public 
(eg about environmental and health problems) 
Other (please specify) 
Do you think the ordinary citizen should play a part 
in deciding how much money should be 
spent on research? 
in deciding priorities for research 
in drafting legislation on such topics 
as food safety, genetic engineering 
YES 
YES 
YES 
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Somewhat 
NO 
NO 
NO 
A lot 
- --------------------------------------------------------------------------
If yes, by what means should citizens participate? 
By consultation YES 
By referendum 
By lobbying MPs 
YES 
YES 
By commenting via the media, the InternetYES 
Through opinion polls YES 
Do you think it is your duty as a citizen 
NO 
NO 
NO 
NO 
NO 
to inform yourself about the technicalities of issues that concern you 
YES 
to support organisations that campaign on such issues 
YES 
NO 
NO 
to take part in campaigns on such issues YES NO 
to follow government advice on topics such as health and safety 
(eg diet, alcohol consumption, safe sex) YES NO 
to state your views on science and the way it is applied 
when the opportunity arises YES NO 
Do you think it is your right as a citizen 
to be offered a sound basic education in science 
YES NO 
to have access to the information you want about science 
and the way it is applied YES NO 
to be consulted on proposed changes in legislation and 
policy involving science YES NO 
to receive full information on topics that immediately concern you 
(eg medical conditions and treatments, toxic chemicals, 
pollution offood and water) YES NO 
to have access to an independent authority who can adjudicate between you and 
other parties in the case of a dispute on a technical matter 
YES NO 
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